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The technical committee has reviewed the provisions of the fellowing International Standards referred
in this adopted standard and has decided that they are acceptable for use in conjunction with

this standard:

International Standard

IEC 60228A : 1982

IEC 80269-3-1 : 1994

IEC 60417-1 : 1998

IEC 60695-2-1 (all sheets)
IEC 60707 : 1999

IEC 80730 (all parts)
IEC 60730-1: 1999

IEC 80730-2-9 : 2000

IEC 60760 : 1988
IEC 60893-1 : 1987

IEC 60998-2-3: 1991

IEC/TR2 61000-3-5 : 1994

IEC 61000-4-3 : 1985

IEC 61000-4-6 : 1996

IEC 61032 : 1997

IEC 61058-2-1 : 2000

IEC 61058-2-4 : 2000

ISO 4046 : 1978

Title

Conductors of insulated cables — First supplement: Guide to the
dimensional limits of circular conductors

Low-voltage fuses — Part 3-1: Supplementary requirements for fuses for
use by unskilled persons (fuses mainly for household and similar
applications) — Sections [ to 1V

Graphical symbols for use on equipment — Part 1: Overview and
application .

Fire hazard testing — Part 2-1: Test methods

Flammability of solid non-metallic materials when exposed to flame
sources ~— List of methods

Automatic electrical contrels for household and similar use

Automatic electrical controls for household and similar use — Part 1;
General requirzments

Automatic electrical controls for household and similar use — Part 2-9:
Particular requirements for temperature sensing controls

Flat, quick-connect terminations

Specification for Industrial rigid laminated sheets based on thermosetting
resins for electrical purposes — Part 1: Definitions, designations and general
requirements

Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-3: Particular requirements for Connecting devices as
separate entities with insulation piercing clamping units

Electromagnetic compatibility (EMC) — Part 3: Limits — Section 5:
Limitation of voltage fluctuations and flicker in low-voltage power supply
systems for equipment with rated current greater than 16 A

Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Sectior 3 : Radiated, radio-frequency, electromagnetic field
immunity test

Electromagnetic compatibility (EMC} -— Part 4: Testing and measurement
techniques — Section 6: Immunity to conducted disturbances, induced by
radio-frequency fields

Protection of persons and equipment by enclosures — Probes for
verification

Switches for appliances — Part 2-1: Particular requirements for cord
switches

Switches for appliances — Part 2-4: Particular requirements for
independently mounted switches

Paper, board, pulp and related terms — Vocabulary
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Electrical Wiring Accessories Sectional Committee, ETD 14

NATIONAL FOREWORD

This Indian Standard {Part 1) which is identical with IEC 61058-1 : 2000 ‘Switches for appliances —
Part 1: General\requirements’ incorporating Amendment No. 1 published in 2001, issued by the
International Electrotechnical Commission {IEC) was adopted by the Bureau of Indian Standards on the
recommendation of the Electrical Wiring Accessories Sectional Committee and approval of the

Electrotechnical Division Council.

The text of IEC Standard has been approved as suitable for publication as an Indian Standard without
deviations. Cerlain conventions are, however, not identical to those used in Indian Standards. Attention
is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear referring to this standard, they should
be read as ‘Indian Standard'.

b) Comma (,) has been used as a decimal marker while In Indian Standards, the current practice
is to use a point (.} as the decimal marker,

In this adopted standard, reference appears to certain International Standards for which Indian Standards
also exist. The corresponding Indian Standards which are to be substituted in their respective places are
listed below along with their degree of equivalence for the editions indicated:

International Standard . Corresponding Indian Standard Degree of
Equivalence
IEC 60034-1 : 1996 Rotating 1S 4722 : 2001 Rotating electrical Technically
electrical machines — Part 1: machines — Specification (second revision) Equivalent
Rating and performance
IEC 60038 : 1983 IEC standard IS 12360 : 1988 Voltage bands for do
voltages electrical installations including preferred
voltages and frequency

IEC 60050 (151} : 1978 IS 1885 (Part 74) : 1993 Electrotechnical Identical
International Electrotechnical vocabulary: Part 74 Electrical and magnelic
Vocabulary (IEV) — Chapter devices
151: Electrical and magnetic
devices
IEC 6'9050 (411) : 1?73 IS 1885 (Part 35) : 1993 Electrotechnical Technically
International Electrotechnical  vocabulary: Part 35 Rotating machines - Equivalent
Vocabulary (IEV) — Chapter (first revision)
411: Rotating machinery
IEC 60050 (441) : 1984 1S 1885 (Part 17) : 1979 Electrotechnical do

International Electrotechnical
Vocabulary (IEV) — Chapter
441: Switchgear, controlgegar and
fuses

vocabulary: Part 17 Switchgear and
controlgear (first revision)
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International Standard

IEC 60050 (826) : 1982
International Electrotechnical
Vocabulary (IEV) — Chapter 826:
Electrical installations of
buildings

IEC 60060-1 : 1989 High-voltage
techniques — Pari 1: Genera!
definitions and test requiremenis

IEC 60068-2-20 : 1979
Environmental testing — Part 2-
20: Tests — Test T : Soldering

IEC 80068-2-75 : 1997
Environmental testing -- Part 2-
75: Tests — Test Eh : Hammer
tests

IEC 60085 - 1984 Therma!
evaluation and classification of
electrical insulation

IEC 60112 * 1979 Method for
determining the comparative and
the proof tracking indices of solid
insulating materials under moist
conditions

{EC 60127-2 : 1989 Miniature
fuses —- Part 2. Cartridge, fuse-
links

IEC 60228 : 1978 Conductors of
insulated cabies

IEC 60269-1:1986" Low-voltage
fuses — Part 1: General
requiremants

IEC 80335-1 : 1991 Safety of
household and simiiar electrical
appliances — Part 1: General
requirements

" Since revised in 1998,

Corresponding Indian Standard

1S 732 : 1988 Code of practice for
electrical wiring installations

IS 2071 (Part 1) : 1993 High-voltage test
techniques: Part 1 General definitions and
test requirements {second revisior)

1S 9000 (Part XVI1i/Sec 1 to 3) : 1981 Basic
environmental testing procedures for
electronic and electrical items: Part XVili
Solderability test

IS 9000 (Part 7/Sec 7) : 2008 Basic
environmental testing procedures for
electronic and electrical items: Part 7
Impac! test, Section 7 Test Eh Hammer
tests

1S 1271 : 1985 Thermal evaluation and
classification of electrical insulation {first
revision)

IS 2824 : 1975 Methed for determining the
comparative tracking index of solid
insulating materials inder moist conditions
{first revision

ISAEC 60127 (Part 2) : 1989 Miniature
fuses: Part 2 Cartridge fuse links —
Specification

IS 8130 : 1984 Conductors for insulated
electric cables and flexible cords (first
revision)

IS 13708 (Part 1) : 1893 LV Fuses for
voltages not exceeding 1 000 V ac or
1 500 V dc: Part 1 General requirements

IS 302 (Part 1) : 1979 Salety of household
and similar electrical appliances: Part 1
General requirements

vi

Degree of
Equivalence

Technically
Equivalent

|dentical

Technically
Equivalent

ldentical

Technically
Equivalent

o

ldentical

Technically
Equivalent

Identical

Technically
Equivalent



International Standard

IEC 50364-4-41 : 1992 Electrical
installations of buildings —
Part 4: Protection for safety —
Chapter 41: Protection against
electric shock

IEC 60364-4-442 : 1993 Electrical
installations of buildings —
Part 4: Protection for safety —
Chapter 44: Protection against
overvoltage — Section 442:
Protection of Ilow-voltage
installations against faults
betweeen high-voltage systems
and earth

IEC 60384-4-443 : 1995 Electrical
installations of buildings —
Part 4: Protection for safety —
Chapter 44: Protection against
overvoltages — Section 443:
Protection against overvoltages of
atmospheric origin or due to
switching

IEG 60384-14 : 1993 Fixed
capacitors for use in electronic
eqitipment — Part 14: Sectional
specification: Fixed capacitors for
electromagnetic suppression and
connection to the supply mains

I[EC 60529 :1989 Degree of
protection provided by enclosures
(IP code)

IEC 60617-2:1983" Graphical
symbols for diagrams — Part 2:
Symbol elements, qualifying
symbols and other symbols
having general application

IEC 60664-1 : 1992 Insulation
coordination for equipment within
low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60664-3 : 1992 Insulation
coordination for equipment within
low-voltage systems — Part 3:
Use of coatings to achieve
insulation coordination of printed
board assemblies

IEC 60669-1 : 1998 Switches for
household and similar fixed
electrical installations — Part 1:
General requirements

IEC 60691 : 1993 Thermal-
links — Requirements and
application guide

% Since revised in 1996.

W

Y
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Corresponding Indian Standard

IS 2309 : 1989 Code of practice for the

» protection of buildings and allied structures

against lightning {second revision)

1S QC 302400 : 1994 Fixed capacitors for
use in electronics equipment sectional
specification for fixed capacitors for
electromagnetic interference suppression
and connection to the supply mains

IS 12063 : 1987 Classification of degrees
of protection provided by enclosures of
electrical equipment

IS 12032 (Part 2) : 1987 Graphical symbols
for diagrams in the field of
electrotechnology: Part 2 Symbols
elements, qualifying symbols and cther
symbols having general application

IS 16382 (Part 1) : 2003 !nsulation
coordination for equipment within low-
voltage systems: Part 1 Principles,
requirements and tests

IS 15382 (Part 3} : 2006 Insulation
coordination for equipment within low-
voltage systems: Part 3 Use of coating,
potting or moulding for protection against
pollution

IS 3854 : 1997 Switches for domestic and
similar purposes (second revision)

- IS/IEC Pub 691 : 1993 Therma! links —

Requirements and application guide
(first revision)

viia

Degree of
Equivalence

Technically
Equivalent
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Technically
Equivalent

Tdentical

Technically
Equivalent
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international Standard

IEC 60738-1 : 1998 Thermistors
directly heated positive step-
function temporature efficient
thermistors — Part 1: Generic
specification

IEC 61000-3-2 : 1995
Electromagnetic compatibility
{(EMC)} — Part 3: Limits —
Section 2: Limits for harmonic
current emissipns {equipment
input current < 16 A per phase)

IEC  61000-3-3 : 109584
Electromagnetic compatibility
{EMC} -—— Part 3: Limits —
Section 3: Limitation of voltage
fluctuations and flicker in low-
voltage power supply systems
for equipment with rated
current <16 A

IEC  61000-4-1 : 1992
Etectromagnetic compatibility
{EMC) — Part 4. Testing and
measurement techniques —
Section 1. Overview of immunity
tests

IEC 81000-4-2 ; 1985
Electromagnetic compatibility
{EMC) - Part 4: Testing and
measurement technigues -
Section 2: Electrostatic discharge
immunity test

IC  61000-4-4 : 1995
Electromagnetic compatibility
{EMC) — Part 4: Testing and
measurement technigues -
Saction 4: Electrical fast transient/
burst immunity test

ISO 1456 : 1988 Metallic |
coatings — Electrodeposited |
coatings of nickel plus chromium
and of copper plus nickel plus

chromium r
iSO 2081 1886 Metallic
¢oatings — Electroplated

coatings of zinc of iron or steel )

1SO 2083 : 1986 Elechroplated
coatings of tin — Specification
and test methods

Corresponding Indian Standard

IS QC 440000 : 1994 Directly heated
positive step-function temperature
coefficient thermistors — Generic
specification

1S 14700 (Part 3/Sec 2) : 1999
Electromagnetic compatibility (EMC):
Part 3 Limits, Section 2 Limits for
harmonic current emissions (eguipment
input current €16 A per phase)

IS 14700 (Part 3/Sec 3) : 19089
Electromagnetic compatibility (EMC):
Part 3 Limits, Section 3 Limitation of
voltage fluctuations and flicker in low-
voliage supply systems for equipment with
rated current <16 A

S 14700 (Part 4/Sec 1) : 1999
Electromagnetic compatibility (EMC):
Part 4 Testing and measurement
techniques, Section 1 Overview of immunity
test

IS 14700 (Part 4/Sec 2 ) : 1999
Electromagnetic compatibility (EMC):
Part 4 Testing and measurement
techniques, Section 2 Electrostatic
discharge immunity test

IS 1470C (Part 4/Sec 4) : 1999
Electromagnetic compatibility (EMC):
Part 4 Testing and measurement
techniques, Section 4 Electrical fast
transient/burst Immunity test

IS 8435 : 1977 Methods for measurement
of thickness of metallic coatings on plastics

IS 135¢ * 1992 Electroplated coatings of
tin {third revision)
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Only the English language text has been retained while adopting it in this Indian Standard, and as such
the page numbers given here are not the same as in the |IEC Standard.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observed or calculated expressing the result of atest or analysis, shall be rounded off in accordance
with 1S 2 : 1960 ‘Rules for rounding off numerical values (revised)'. The number of significant places
retained in the rounded off value should be the same as that of the specified value in this standard.



ISNIEC 61058-1 : 2000
Indian Standard

SWITCHES FOR APPLIANCES

PART 1 GENERAL REQUIREMENTS
1 Scope

1.1 This International Standard applies to switches {mechanical or electronic) for appliances
actuated by hand, by foot or by other human activity, to operate or control electrical appliances
and other equipment for household or similar purposes with a rated voltage not exceeding
440 V and a rated current not exceeding 63 A.

These switches are intended to be operated by a person, via an actuating member or by
actuating a sensing unit. The actuating member or sensing unit can be integral with or
arranged separately, either physically or electrically, from the switch and may involie
transmission of a signal, for example electrical, optical, acoustic or thermal, between the
actuating member or sensing unit and the switch.

Switches which incorporate additional control functions governed by the switch function are
within the scope of this standard.

This standard also covers the indirect actuation of the switch when the operation of the
actuating member or sensing unit is provided by a remote control or a part of an appliance or
equipment such as a door.

NOTE 1 Electronic switches may be combined with mechanical switches giving full disconnection or micro-
disconnection.

NOTE 2 Electronic switches without a mechanical switch in the supply circuit provide only electronic
disconnection, Therefore; the circuit on the load side is always considered to be live.

NQTE 3 For switches used In tropical climates, additional requirements may, be necessary.

NQTE 4 .Attention is drawn to the fact that the standards for appliances may contain additional or alternative
requirements for switches. ,

NOTE 5 Throughout this standard, the word "appliance” means "appliance or equipment”.

NOTE 68 This part of IEC 61058 is applicable when testing incorporated switches. When other types of switches for
appliances are tested, this part is applicable together with the relevant IEC 61058-2.

This part may, however, be applied for other types of switches which are not mentioned in IEC 61058-2, provided
that the electrical safety is not disregarded.

1.2 This standard applies to switches intended to be incorporated in, on or with an appliance.
1.3 This standard also applies to switches incorporating electronic devices.

1.4 This standard also applies to switches for appliances such as

- switches intended to be connected to a flexible cable (cord switches); »
NOTE In this document, the word "cable® means "cable or cord"™.

- switches integrated in an appliance (integrated switches);

— switches intended to be mounted apart from the appliance (independently mounted
switches) other than those within the scope of IEC 60669-1;

— change-over selectors for which, however, particular requirements are given in IEC 61058-2.
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IEC 80228:1978, Conductors of insulated cables

IEC 60228A:1982, Conductors of insulaled cables — First supplement: Guide to the dimensional
fimjts of circular conductors

IEC 60269-1:1998, Low-voltage fuses — Part 1: General requirements

IEC 60269-3-1:1994, Low-voltage fuses ~ Part 3-1: Supplementary requirements for fuses for
use by unskilled persons (fuses mainly for household and similar applications) - Sections to IV

IEC 60335-1:1991, Safely of household and similar electrical appliances -~ Part 1: General
requirements
Amendment 1 (1994)

IEC 60335 {all parts 2), Safety for household and similar electrical appliances

IEC 60364-4-41:1992, Efectrical installations of buildings — Part 4. Protection for safaty —
Chapter 41: Protection against electric shack 2)
Amendment 1 {1996)
Amendment 2 {1999)

.

IEC 60364'-4-442:'1993, Electrical installations of buildings — Part 4; Profection for safefy -
Chapter 44: Protection against overvoltage — Section 442; Protection of low-voltage
instalfations against faufts between high-voltage systems and earth 3)
Amendment 1 {1995}
Amendment 2 (1999)

IEC 60364-4-443:1995, Electrical installations of buildings ~ Part 4: Prolection for safety -
Chapter 44: Protection against overvoltages — Section 443: Protection against overvollages of
atmoaspheric arigin or due to switching 4}

Amendment 1 (1998)

|EC 60384-14:1993, Fixed capacitors for use in electronic equipment ~ Parl 14! Sectional
specification; Fixed capacitors for electromagnetic suppression and connection fo the supply
mains ’ ‘

IEC B0 117-1:1988, Graphical symbols for use on equipment ~ Part 1: Overview and application
IEC 60529:1989, Degree of protection provided by enclosures (IP cods)

IEC 60617-2:199:6, Graphical symbols for diagrams — Part 2: Symbol elements, qualifying
symbols and other symbols having general application

IEC 60664-1:1892, Insulation coordination for equipment within low-volfage systems — Part 1;
Principles, requirements and tosts

2) There is a consolidated edition 3,2 (1999) that includes IEC 60364-4-41 and its amendments 1 (1996) and
2 (1999).

31 There Is a consolidated edition 1.2 (1999) thal includes IEC 60364-4-442 and its amendments 1 (1585) and
2 (1999).

4) Thete is a consolidated edition 3.2 (1999) that ingludes IEC §0364-4-443 and its amendment 1 (1998).

3
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IEC B0B64-3.1992, /nsulation coordination for aguipment within low-voltage systems — Part 3.
Use of coatings to achiave insulation coordination of printed board assembiias

IEC B0BEY-1.1898, Switches for household and similar fixed electrical instalfations ~ Part 1-
General requirements

|EC 60691 1993, Tharmal-finks ~ Requirements and application guide
IEC 60685.2-1 (all sheets), Fire hazard festing — Part 2-1: Test methods

IEC 60707 1999, Flammability of sofid non-metallic materials when exposed to flame sources —
List of method's

IEC 60730 (all parts), Automatic electrical controls for household and simiar use

HEC 60730-1.1899, Automatic electrical confrols for household and simflar use — Parf 1
General requirements

IEC B0730-2-92000, Autometic electrical controfs for household and similar usoc - Part 2-9
Particuler requirements for femperature sehsing controls

IEC B80738-1 1998, Thermistors directly heated positive step-function temperature efficient
thernustors — Part 1 Geneite specification

tEC 60760 18989, Flat, quick-connect terminations

IEC 60893-1 1987, Specification for industrial rigid laminated sheets based on thermosetting
resins for electrical purposes - Part 1- Definitions, designations and general requirements

IEC 60898-2-3.1991, Connecting devices for low-voltage cucuits for household and similar
purposes — Parf 2-3. Particular requirements for connecling devices as separate entities with
insulation prercing clamping units

1EC 61000 (all parts), Electromagnetic compatibity (FMC)

1EC 61000-3-2 1895, Electromagnetic compatibibty (EMC) - Part 3 Limits — Section 2 Limits
for harmonic current emissions (equipment input current s16 A per phase) 5)

Amendment 1 (1987}

Amendment 2 (1888}

IEC €1000-3-3:1694, Elecliromagnetic compeatibility (EMC) — Part 3 Limils - Section 3
Limitation of voltage fluctuations and flicker in low-voltage power supply systems for egiipment
with rated current <16 A

5! There 15 & conschdated cdiion 1.2 (1998) that imcludes IEC 51600-2-2 and ils amendments 1 {1857) and
2 (1998).
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IECITR2 61000-3-5:1984, Elecfromagnefic compatibility {EMC) — Part 3: Limits — Section 5:
Limitation of voltage fluctuations and flicker in low-voltage power supply systems for equipment
with rated current greater than 16 A

IEC 61000-4-1:1992, Efectromagnetic compalibility (EMC} — Part 4: Testing and measurement
techniques — Seclion 1: Overview of immunity tests. Basic EMC publication

1EC 61000-4-2:1995, Efectromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2! Electrostatic discharge immunily test. Basic EMC publication 8
Amendment 1 (1998)

IEC 61000-4-3:1995, Electromagnetic compatibifity (EMC) — Part 4: Testing and measurement
techniques ~ Section 3: Radiated, radio-frequency, electromagnetic field immunily test 7}
Amendment 1 (1598)

IEC 61000-4-4:1985, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical fast transient/burst immunity test, Basic EMC publication

{EC 61000-4-8:1996, Electromagnetic compatibility (EMC) — Part 4! Tasting and measurement
techniques — Section 6: Immunily to conducted disturbances, indiiced by radic-frequency fields

|IEC 61000 4-11:1994, Electromagnetic compatibility (EMC) —~ Part 4: Testing and measurement
techniques — Section 11; Voltage dips, short interruplions and voltage variations immunily tests

1EC 61032:1897, Protection of persons and equipment by enclosures — Probes for verification
|EC 61058-2-1, Switches for appliances — Part 2-1: Particular requirements for cord switches

IEC 61058-2-4, Switches for appliances — Part 2-4: Particular requirements for independently
mounted switches

ISO 1456:1988, Metallic coatings — Elecirodeposited coalings of nickel plus chromium and of
copper plus nickel plus chromium

{SO 2081:1986, Metallic coatings — Electroplated coatings of zinc of iron or steel
IS0 2093:1988, Electropiated coatings of tin - Specification and test methods

[y

1SO 4046:1978, Paper, board, pulp and refated terms — Vocabulary

8} There is a consolidated edition 1.1 (1998) that includes 1EC 61000-4-2 and its amendment 1 {1998).
7} There is a consolidated edition 1.1 (1998) that includes IEC 61000-4-3 and its amendnment 1 {1998).
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3 Definitions
For the purpose of this International Standard, the following definitions apply
3.1 Genetal terms

3.1.1

mechanical switching device

a switching device designed to close and open one or more eiectric circuits by means of
separable contacts

{IEV 441-14-02]

3.1.2

switch (mechanical}

a mechanrical switching device capable of making, carrying and breaking currents uncer rnormat
clrckit conditions which may Include specfied operating overload conditions and also ¢arrying
for & specified time currents under specified abrormal circut conditions such as those
of short cirewt

NOTE A switch may he rapable of making but not breaking shost-Cireut currents

[IEV 441-14-10)

3.1.3

cenductive part

part which Is capable of conducting current althcugh it may not necessanly be used for carrying
service current

[IEV 441-11-08]

3.1.4

live part

a conductor of conductive part intended to be energized in normal use, including a neutral
conducter, but, by convention, not a PEN conductor

fIEV 826-03-01)

3.1.5

pole of a switch

the part of the switch associated exclusively with one, electrically separated, conducting path of
the switch

NOTE 1 Those parts that provide a means for mounting and operating al! poles together are excluded from the
definition of a pole

NOTE 2 A swidch is called “singie-pole” if it has only one pole, If it has more than one pole, t may be calied
"muitipole” {two-pcle, three-pole, etc ) provided that the poles are coupled in such a manner as to operate together

316
clearance
the shortest distance 1n air between two conductive parts

3.1.7

creepage distance

the shortest distance along the surface of the tnsulation material between two conductive parts
fEV 151-03-37]

3.1.8
detachable part
part which is removable without the use of a tool when the switch is mounted as in normal use
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3.1.9
too§
screwdriver, coin, or any other object which may be used to operate a nut, a screw, or a simllar part

3.1.10

speclal purpose tool

tool which is unlikely to be readily available in a normal household, for example, a key for a
threa-angle headed screw

NOTE Tools such as coins, screwdrivers and spanners designed to operate square or hexagonal nuts are not
spacial purpose tools,

3.4.11
normal use
use of the switch for the purpose for which it was made and declared

3.1.12
ambient air temperature

the temperaturé or temperatures, determined under prescribed conditions, of the air sur-
rounding the switch when mounted as declared by the manufacturer

3.1.13
proof tracking index (PT1)

the numerical value of the proof voltage in volts, at which a material withstands 50 drops of test
solution without tracking

3.1.14

unlque type reference

identification marking on a switch such that by queting it in full to the switch manufacturer the
electrical, mechanical, dimensional and functional parameters of the original switch can be
unequivocally speciﬁed

3.1.15

commeon type reference

identification marking on a switch which does not require any further specific information
additional to that provided by the marking requirements of this standard for selection,
installation and use in accordance with this standard

3.1.18
cover or cover plate

part which is accessible when the switch is mounted as in norma! use but which ¢an be
remaved with the aid of a tool

3.1.17
signal indicator
device associated with a switch to indicate the circuit state visually

NOTE The daevice may or may not be controlled by the switch.

3.1.18

unprepared conductor

conductor which has been cut and the insulation of which has been removed for insertioninto a
clamping unit

NOTE. A conductor the shape of which is arranged for introduction into a ¢lamping unit or the strands of which are
twisted to consolidate tha and, is considerad to be an unprepared conductor.

F

3.1.19
prepared conductor
conductor, the stripped end of which is fitted with an eyeiet, a terminal end, a cable lug, etc.
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3.1.20
base material
instilating matenal, supporting electronic circuits

3121
printed board
a sized base material including holes, if any, and bearing at least one conductive pattern

3.1.22

printed board assembly

printed board with electrical and mechanical components and/or other printed boards attached
to tt, with all manufactuning processes, soldering, coating ete. completed

3.1.23

insulation distance

the shortest distance of a coated printed board between conductive parts located on the base
material

See figure Q1

3.1.24
polarily reversai
change of the terminals connected to the load by & switching action

3.1.25

semiconductor switching device

a switching device designed to make, carry, break andfor control the current in an electric
circuit by means of the controlled conductinty of a semtconductor

3.1.28

electronic step-down convertor {convertor)

unit inserted between the supply and one or more tungsten-hatogen or other filament lamps
which serves to supply the lamp(s) with its (their) rated voltage, generally at high frequency.
The unit may consist of one or more separate components

3.1.27

electronic switch

a device capable of making, carrying, breaking and/or controlling currents under normai cireuit
conditions which may include specified operating overload conditions and also carrying for a
specified time currents under specified abnormal circuit conditions such as those of a short
circuit. The device containg actuating members, actuating means and switching devices which
may be mechanical or eiectronic, At least one of these must be electronic

3.1.28

duty

the statement of the load(s) to which the electronic switch is subjected, including, if applicable,
making, controlling and breaking and including their durations and sequence in time

[IEV 411-21-07, modified]

3.1.29

duty-type

a continuous, short-time or periodic duty, comprising one or more loads remaining constant for
the duration specified, or a non-periodic duty in which generally the load varies within the
peimissible operating range

[IEV 411-21-13, modified]
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3.1.30
cyclic duration factor

the ratio between the pericd of loading, including making and breaking, and the duration of the
duty cycle, expressed as a percentage :
[IEV 411-21-10, modified)

3.

protective impedance

an impedance connected between live parts and accessible conductive parts,- of such value
that the current, in normal use and under likely fault conditions in the electronic switch, is
limited to a safe value; it is so constructed that the reliability is maintained throughout the life of
the electronic switch

NOTE Details of the likely fault conditions, the safe current and the requiraments for reliability are as given in this
IEC standard,

1

3.2 Deflnitlons relating to voltages, currents and wattage
NOTE Whers the terms "voltage” and "current” are usad, they imply the r.m.s. values unless otherwise specified.

3.2.1
rated voitage, current, frequency, wattage efc.

veoltage, current, frequency, wattage etfc. assigned to a switch by the manufacturer and to which
operation and performance characteristics are referred

3.2.2

SELV

voltage which does not exceed 50 V a.c. .m.s. or 120 V d.c. between conductors or betweén
any conductor and earth in a eircuit which is insulated from the supply mains

NOTE SELV is an unearthed extra low voltage (see [EC 60364-4-41).

3.23

over-current

a current exceeding the rated current .
[IEV 441-11-06] o

3.24
overload

operating conditions in an electrically undamaged circuit, which cause an over-current
[IEV 441-11-08]

3.2.5
short-circuit current

an over-current resulting from a short circuit due to a fault or an incorrect connection in an
electric circuit
[IEV 441-11-07]

3.26

working voltage :

highest r.m.s. value of the a.c. or d.c. voltage across any particular insulation which can cccur
when the switch is supplied at rated voltage

NOTE 1 Transients are disregarded. :
NOTE 2 Both open-circuit conditions and normat operating conditions are taken into account.

3.2.7
overvoltage

any voltage having a peak value exceeding the corresponding peak value of maximum steady-
state voltage at normal operating conditions



IS/IEC 61058-1 : 2000

3.28

recurring peak voltage (Uy,)

maximum peak value of periodic excursions of the voltage waveform resulting from distortion
of an a.c. voltage or from a c. components superimposed on a d.c. voltage

NOTE Random overvoltages, for example due {o occasional switching, are not considered to be recurring peak
voltages,

3.2.9
temporary overvoltage
overvoltage at a power frequency of relatively long duration

3.291
short-term temporary overvoltage
temporary overvoltage with a duration not exceeding 5 s

NOTE The voltage values for short-term temporary overveitage are higher than the voltage value for long-term
temporary overvoitage {see 3.3 32.2 of IEC 60664-1)

3.2.9.2
long-term iemporary oversvoitage
temporary overvoitage with duration exceeding 5 s

3.2.10

impulse withstand voltage

highest peak value of impulse voltage of prescribed form and polartty which does not cause
breakdown of insuiation under specified conditions

3.2.11
overvoltage category
numeral defining a transient overvoltage condition

NOTE Overvoltage categories |, 1 and Il are used (see annex K}

3.2.12
rated load
type of load assigned to the switch by the manufacturer

3,2.13
minimum load
Ioad at which the electronic switch still operates correctly

3.2.14

thermal current

the continuous resistive current which, under the test conditions declared by the manufacturer
{(may also include the ambient temperature), generates, without forced cooling, the same
heating as when the electronic switch is operating under specified ambient conditions at rated
load, and/or duty type in the appliance with forced cooling present, if any

NOTE The concept “thermal current® allows simplified testing of the clecttonic switches, which in normal
application have complex cooling conditions. The thermal current will always be determincd by tests of the switch
positioned on a table or in a simple test rig and comparative tosts in the appliance in question. Conseguently, the
thermal cuzrent will normally be lower than the rated current This necessitates additional tesis of the terminals,

contacts, etc., in order to verify that they will be able to cany the rated current, when the electronic switch is
mounted tn the applianca, These additional lests are specified in clauses 18 and 17,

10
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3.3 Definitions relating to the different types of switches
3.31
Incorporated switch

switeh intended to be incorporated in or fixed to an appliance, which however can be tested
saparately

3.3.2

integrated switch

switch, the function of which depends on its correct mounting and fixing in an appliance, and
which can be tested only in combination with the relevant parts of that appliance

3.3.3

rotary switch

switch, the actuating member of which is a shaft or a spindle which has to be rotated to one or
more indexed positions in order to achieve a change in contact state

NOTE Thae rotation of the actualing member may be unlimited or restricted in either direction.

3.3.4

lever switch

switch, the actuating member of which is a lever which has to be moved (tilted) to one or more
indexed positions in order to achieve a change in contact state

3.3.5

rocker switch,

switch, the actuating member of which is a low profile lever {rocker) which has to be tilted to
one or more indexed positions in order to achieve a change in contact state

3.3.6

push-button switch

switch, the actuating member of which is a button which has to be pushed in order to achieve a
change in contact state

NOTE The switch may be provided with one or mere actuating members.

3.3.7
cord-operated switch

switch, the actuating member of which s a pull-cord which has to be pulled in order to achieve
a change in contact state

338

push-puil switch

switch, the actuating member of which is a rod which has to be pulled or pushed to one or
more Indexed positions in order to achieve a change in contact state

3.3.9
biased switch

swilch, the contacts and actuating member of which return to a predetermined position when
the actuating member is released from the actuated position

3.4 Definitions relating to the operation of the switch

3.4.1
actuation

mevement of the actuating member of the switch by hand, by foot, or by any other human
activity

i1
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3.4.2

indirect actuation

movement of the actuating member of the switeh provided indirectiy by & part of an apphance
into which the switch is incorporated or integrated, for example the door of an apphiance

3.43
actuating member
part which 18 pulled, pushed, furned ot octherwise moved to cause an opération

3.4.4

actuating means

any part which may be interposed between the actuating member and the contact mechanism
in order to achieve contact eperation

3.4.5

disconnection

irterruptinn of an electncal circult in a pole so as to provide insulation between the supply and
those parte intended to be disconnected from the supply

3.4.6

micro disconnection

disconnectior that provides correct functionai performance by contact separatton in the case of
long-term temporary overvollage

3.4.7

electronic disconnection

discenneaction that provides g nonr-cyeling correct functional performance by a semicenductor
switching device in the case of long-term temporary overvoltage

3.4.8

full disconnection

disconnection that provides correct functionat perfermance by contact separation in the case of
short-term and long-term temporary overvoltage and impuise withstand voliage equivalent to
basic insutation

3.4.9

ali-pole disconnection

for single-phase ac appiances and for dc¢. appliances a disconnection of both supply
conductors substantially at the same time by a single switching action or, for appliances to be
connected to mere than two supply sonductors, a disconnection of all supply conductoss,
except the earthed conductor substantially at the same tme by a2 single switching action

3.4.10
operation
transfer of the moving contact{s) frcem one position to an adjacent pogition

3.4.11

operating cycle

succession of operations from one position to another and back to the first position through all
other positions, if any

HEV 441-16-02)

i2



IS/IEC 61058-1 : 2000

3.4.12

electronic actuating member

part, component or component group, for example an optical or acoustic sensing unit, which
controls the actuating means or the switching device

3.4.13
electronic actuating means
part, component or component group, which controls electronically the switching device

3.4.14
abnormal conditions
conditions which may occur in the appliance or in the switch during normal operation

3.4.15 "
sensing unit ]
unit that is activated by any physical phenomenon or combination of those _

3.5 Definitions relating to connections to the switch

3.5.1

external conductor

any cable, cord, core or conductor, a part of which is external to a switch, or to an appliance in
or on which the switch is mounted. Such a conductor may be a supply lead or interconnecting
cord between separate parts of an appliance or it may form part of the fixed wiring

3.5.2

integrated conductor

conductor which is either inside a switch or is used to permanently interconnect terminals or
terminations of a switch

3.5.3
internal conductor -

any cable, cord, core or conductor which is internal to an appliance, but is neither an external
conductor nor an integrated conductor

3.5.4 Methods of attachment for cords

3.5.4.1
type X attachment

method of attachment such that the cord can be replaced without the aid of special purpose.
tools by a cord not requiring special preparation

3.5.4.2

type Y attachment

method of attachment such that the cord can only be replaced with the aid of special purpose
tools normally available to the manufacturer or his agent

NOTE Such a method of attachment may be used either with commen cords or with special cords.

3.5.4.3
type Z attachment

method of attachment such that the cord cannot be replaced without destroying the integrity ¢f
the switch

13
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3.6 Definitions relating to terminals and terminations

3.6.1

terminal

conductive part of a switch provided for reusable e'ectrical connections without the use of a
special purpose tool or a spetial process

3.6.2

screw type terminal

terminal for the connection and/or interconnection and subsequent disconnection of one or
more conductors the connection being made directy ot indirectly by means of screws or nuts
of any kind

3.6.3

piilar terminal

serew-type terminal in which the conductoris) s (are) ‘nserted intc a hole or cavity, where it s
ithey are) clamped under the shank of the screw The clamping pressure may be apglied
directly by the shank of the screw, or through an .ntermediate clamping member to which
pressure 1s appied by the shank of the screw

Examples of pillar terminals are shewn -n figure 1

3.6.4

screw terminal

screw-type terminial in which the conductor(s) Is (are) clamped under the head of the screw
The clamping pressure may be apphed directly by the head of the screw or through ar
intermediate part such as a washer clamping plate or anti-spread device

Examples of screw terminals are shown n figure 2

3.6.5

stud terminal

screw-type termuinal in which the conductoris) s (are} ctamped under a nut The ¢lamping
pressure may be apphed directly by a suttably shaped nut or through an intermediate part, such
as a washer clamping plate or anfi-spread device

Examples of stud terminals are shown in figure 2

3.56.6

saddle terminat

screw-type ternminal in which the conducior(s) is (are) clamped under a saddie by means of two
of more screws or nuls

Examples of saddle terminals ate shown n figure 3

3.6.7

lug terminal

screw-type terminal designed for clamping a cable {ug or bar directly or indirectly by means of a
screw of nut

Examples of lug terminais are shown in figure 4

36.8

mantle terminal

screw-type terminal in which the conductor{s} 15 {are) clamped against the base of a slot in &
threaded stud by means of a nut The conductor 1s ciamped against the boltom of the slof by a
suitably shaped washer under the nui, by a central peg if the nut is a cap nui, or by equally
effective means for transmitting the pressure from the nut to the conductor within the siot

Examples of mantle terminals are shown in figure 5

14
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3.6.9

screwless terminal

terminal for the connection and/or interconnection and subsequent disconnection of one or
more conductors, the connection being made, directiy or indirectly, by means other than sgrews

NOTE The following tarminals are not regarded as screwless terminals:

— tarminals requiring fixing of special devicas to the conductors befere clamping them into the terminal, for
example flat quick-connect tarminations;

~  terminals requiring wrapping of the conductors, for example those with wrapped joints;
- terminals providing direct contact to the conductors by means of edges or points penatrating the insulation.
Examples of screwless terminals are shown in figure 8

3.6.10
termination

connection between two or more conductive parts which can only be made or replaced by
either a special purpose tool or a special process

3.6.11
flat quick-connect termination

electrical connection consisting of a tab and a female connector which can be readily inserted
and withdrawn without use of tools

3.6.12

tab

portion of a flat quick-connect termination which is inserted into the female connector and is a
part integral with the switch

Examples of tabs are shown in figure 7

3.6.13
female connector
portion of a flat quick-connect termination which is pushed onto the tab

An example of a female connector is shown in figure 8

3.6.14
solder terminal
conductive part of a switch provided to enable a termination to be made by means of solder

3.7 Definitions relating to insulation

3.71
basic insulatiqn
insulation applied to live parts to provide basic protection against electric shock

3.7.2
supplementary insulation

independent insulation applied in addition to the basic insulation in order to provide protection
against electric shock in the event of a failure of the basic insulation

3.7.3

double insulation
insulation comprising both basic insulation and supplementary insulation

15
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3.7.4

reinforced insulation

single insulation system applied to live parts which provides a degree of protectton agamst
electrnic shock equivalent to doubte insulation

NOTE The term “insulation system™ does not mmply that the mnsulation must be one homegeneous piece It may
compnse several layers which cannot be tested separately 25 supplementary or basic insulation.

375
functional insulation
insulation between live parts which 1s necessary only for the proper functioning of the switch

3.7.6

coating

solid insulating material laid on one or both sides of the surface of the printed board. Coating
can be varnish, a dry film applied to the printed board or can be achieved by thermal deposition

NOTE Coating and base materia! of the printed board form an wsulating system that may have properties similar
to solid tnsulation

3.7.7
solid Insulation
insulation matenal interposed between two conductive parts

NOTE In the case of a printed board assembly with a coaling, solid insulation consists of the printed board itself
as well as the coating In other cases, solid snsulation consists of the encapsulating material

3.7.8

ctass 0 appiiance

appliance 'n which protection against electnc shotk relies upon basic insulation; this implies
that there are no means for the connection of accessible conductive parts, if any, to the
protective conductor 1n the fixed winng of the installation, rehance In the event of a fallure of
the basic insutation being placed upon the environment

3.7.9

class | appliance

appliance in which protection against electnic shock does not rely on basic insulation only, but
which includes an agditional safety precaution in such a way that means are provided for the
connection of conductive parts (which are not live parts) to the protective (earthing} conducior
in the fixed winng In such a way that these parts cannot become Iive In the event of a failure of
the basic insulation

3.710

class If appliance

appliance In which protection against electnc shock does not rely on basic insulation only, but
in which additional safety precautions such as double insulation or reinforced insuiation are
provided, there being no provision for protective earthing or reliance upon instaliation conditions
NOTE A Class |l appliance may be provided with means for mamtaining the continuity of protective circuits,

piovided that such means are within the apphance and are insulated from accessible surfaces according te the
requirements of Class Il

3.7.11

class 1! appliance

appliance 1n which protection against electnc shock refies on supply at SELV and in which
voltages higher than those of SELV are not generated

16
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3.8 Definitions relating to pollution

3.8.1

poliution .

any addition of foreign matter, solld, liquid, or gaseous that can result in a reduction of
dielectric strength or surface resistivity of the insulation

3.8.2
micro-environment

immediate environment of the insulation which particularly influences the dimensioning of
creepage distances

NOTE For self-produced pollution in are chambers of switches, see annex L,

3.83
macro-environment
environment of the room or other location in which the switch is installed or used

3.8.4
pollution degree
numeral characterizing the expected pollution of the micro-environment

NOTE Pollution degrees 1, 2 and 3 are used (see 7.1.6 and annax L}.

- 3.9 Definitions relating to manufacturers’ tests

391

rottine test

a test to which each individual switch for appliances is subjected during and/or after manu-
facture to ascertain whether it complies with the relevant requirements of this standard

fIEV 151-04-16, modified]

NOTE Routine tests are specified in annex R

3.9.2
sampling test
a test on a number of switches taken at random from a batch

[EV 151-04-17, modified]

NOTE Sampling tests are specified in annex S

3.9.3

type test ,

a test of one or more switches made to a certaln design to show that the design meets certain
specifications

[IEV 151-04-15, modified)

4 General requirements

Switches shall be designed and constructed so that in normal use they function safely so as to
cause no danger to persons or surroundings even in the event of stich careless use as may
occur in normal use, as specified in this part 1 of IEC 61058 and any appropiiate part 2.

In general, compliance is checked by carrying out all the relevant tests.

17
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& Generat notes on tests
5.1 Tests according to this standard are type tests

5.2 Unless otherwise specifisd in this standard, the spacimens are fested as delivered, at an
ambient temperature of 25 *C + 10 °C The spectmens are mounted as declared by the
manufacturer, but, if significard, using the most unfavourable method if more than one method
s declared.

NOTE In case of doubt, the tests are made at an ambient temperature of 20°C £ 5°'C

5.3 Switches to be used with & non-detachable conductor are tested with the sppropriate
conductor connected.

8.4 /f the switches are provided with tabs, for the tests according to clauses 18 and 17, new
femsle connectors shail be used.

The envelope dimensions of female connectors for flat quick-connect terminations used for
tests shall be in accordance with figure 8,

NOTE A methdd of selection of female test connectors for flat quick-connect terminations 15 given in annex H

The female connectors shall be of a type sultable for the rated ambient temperature of the
switch, and the crimped conductors shall be soldered or welded fo the crimping area of
the female connector, if any

5.5 Unless otherwise specified the tests are carried out in the order of the clauses of this
stendard.

The number of test spacimens required and the relevant clauses are as fallows

NOTE A survey of test spacimens and 1elated clauses is given i table 1
5.5.1 Switches with the followmg ratings*

- d.c. only;
~ bothac andde,

the tests being carried cut on d.¢, provided that the d.c. voltage and current ratings are equal
to, or greater than, the 2 ¢ ratings.

For thase ratings, the following specimens are used-

~ clauses 6to 12 and 23: specimen No. 1:

— clauses 19 to 22: specimen No. 2 where clearances according to 201 are lested in
accordance with annex M, three additional specimens are used;

— clauses 13toc 18:
»  with polarity marking: specimens Nos 31io 5;

«  Without polarity marking: specimens Nos. 3 fo & with one polarity and specimens
Nos. 6 to 8 with the opposite polarity,

~ clause 25 three additional specimens,

18
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5.5.2 Swilches with the following ratings:

- a.c, only;
— both a.c. and d.c., but not mesting the provisions of 5.5.1.

For these ratings, the following specimens are used:

— clauses 6o 12 and 23; specimen No. 1;

—~ clauses 19 lo 22: specimen No. 2; where clearances according to 20.1 are tested in
accordance with annex M, three additional specimens are used;

- clauses 13to 18;
+ for a.c, rating: specimens Nos, 3o 5;
+ ford.c. rating with marked polarily: specimens Nos, 6 to 8;

« for d.c. rating without marked polarity: specimens Nos. 6 fo 8 with one polarity and
specimens Nos. 9 to 11 with the opposite polarity;

~ clause 25: three additional specimens.

5.5.3 Switches with more than one raled vollage and/or rated current combination within
one nature of supply

For these ratings, the folfowing specimens are used:

— clauses 6 to 12 and 23: spacimen No. 1;

— clauses 19 to 22: specimen No, 2; where claarances according to 20.1 are tested in
accordance with annaex M, three additional specimens are used;

— clauses 13to 18;
= for the combination with the highest current rating: specimens Nos. 3 to 5;
= for the second combinalion: specimens Nos. 6 {o 8;

~ for further combinations: spacimens Nos. 9 lo 11, slc.

NOTE Feor switches having one rated current for more than one voltage rating, the switch shall be tested at the
highast voltage rating for each type of load.

- clause 25: three additional specimens.
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Tabie 1 — Test speclmens

Clause Specimens to be tested!] | Notes
] Rating 1
7 Classification 1
8 Marking and documentation 1
9 Protection against electric shock i
10 Proviston for earthing 1
11 Terminals and terminations 1 2y
12 Construction 1
13 Mechanism 34 56 7 8 A
14 Protection aga:nst sohd foreigh objects, ingress of dust,
water and humid conditions 3 456 7 8 A
15 Insulation resistance and dielectric strangth 34 5 6 7 8 28
16 Healing 3 4 5 86 7 8
17 Endurance 3 4 5 6 7 8 ¥
18 Mechameal strength 3 4 5 -
1] Scraws, custent-carrying parts and connections 2
20 Clcarances, creepage distances solid, insulation and 2 LIEY!
toatings of ngid printed board assemblies
21 Resistance to heat and fire o 2
22 Resistance Eg?a-s-tlng - 2 -
23 Abnormal npefat:;n-;:ld fault conditions for eiectronjg ]
switches !
25 EMC requirements three additiona! samples
K For the purpose of selection of female test connécters according to annex H, addilional specumens
may be necessary
2}  Three additional new specimens may be required according to 11 1 1 3 4 of table 12, note 2)
3 ;_n:e éurther spectmens 9 to 11 etc , are tested In tHe same combmaten of clauses as specwmens ]
o
4y Three additianal new specimens may be reguired according to 20 1 for the test according to annex M
5; For testing coatings on punted boards according 1o 2C 4, the following number of printod boards aro
needed.
- 13 specimens for type A coating,
- 17 specimens for type B coating

5.6 Switches with a rated frequency are tested af thal frequency Swilches withoul a rated
frequency are iesled at 50 Hz Switches with a rated frequency range are fested &t tha mos!
unfavourable frequency witiun that range

8.7 If not more than one specimen fails during the tests of clauses 13 to 18 inclusive such as
to cause non-compliance with the appropriate clause, the tesfs which caused the failure, and
those preceding, which may have influenced the resuit of that test, are repeated on another se!
of identical specimens, all of which shall then comply with the repeated tests. No failure shall
occur during the tests of clauses € to 12 inclusive and 19 to 22 inclusive

NOTE The applicant may submit, together with the fust set of specimens, an addiional set of specimens which
may be needed in case one specmen fails,

The testing authonties will then, without further request, test the additional specimens and will only reject if 2
further failure ogeurs,

If the additional set of specimens is not submitted at the same time, a failire of one spacimen will entail a rejection
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5.8 “If it is necassary to have parls with double Insulation or reinforced insulation in switches
for Class O or Class [ appfiances, stich parts are chacked for compliance with the requirements
specified for switches for Class [ appliances,

Similarly, if it [s necessary to have parts in swilches operating at SELV, such parts are also
checked for compliance with the requirements specified for switches for Class Il appliances.

5.9 For the tests of this standard, actuation may be performed b'y test squipment, Tests at
high speed, however, have to be performed according to 17.2.4.

For switches with electronic actualing members, actuation shall be performed according to the
manufacturer’s declarations.

5.10 As far as possible, signal indicators shall be tested together with the switches.

With the exception of the luminosity which can be disregarded, the lamp shall function unless
otherwise specified. The test may be performed with (est samples simufaling the electrical,
meachanical and thermal influences of the original indicator lamp. Replaceable indicator lamps
may be replaced during the tests. Signal indicators, the function of which Is tndependent from
the function of the switch, are operated continuously.

The resulls of the tests for switches with indicator lamps shall be considered to apply to
swilches of equivalent construction without indicator lamps, or to indicator lamps of equivalent
construction without the switching mechanism.

5.11 Switchas intended fo be operated from a specific supply, are tested with that specific
supply.

5.12 In all tests, the measuring instruments or the measuring means shall be such as not fo
affect appreciably the quantity being measured.

5.13 For elactronic swilches, it may be necessary to disconnect or short-cireuit electronic
components for the purpose of the tests,

5.14 For the tests of 23.1.1.1, additional specimens may be necessary.

6 Rating

6.1 The maximum rated voltage is 440 V.

NOTE Preferred values are 50V, 125V, 230V, 250V, 400 V, 440V,

6.2 Switches with signal indicators may have different rated voltages for the signal indicators,
6.3 The maximum rated current is 63 A.

Compliance with the requirements of 6.1 to 6.3 /s checked by inspection of marking and
documentation.

NOTE Preferted valuesare 1A, 2 A, 4A,B6A,10A, 16 A, 20 A, 25 A, 40 A and 63 A.

21



IS/IEC 61058-1: 2000

7 Classification

7.1 Classification of switches

7.1.1 According to nature of supply:
7.1.1.1 - switches for a.c. only;

7.1.1.2 - switches for d ¢ only,

7.1.1.3 - switches for both a.c and d.c.

7.1.2 According to type of load to be controlled by each circuit of the switch:

NOTE 1 A switch having more than one circuit need not have the same classification for each circun.

NOTE 2 Arnex F may be uzed lor determining whether & partizcular switeh rating is suitable for cantralling the
circuit in the actual application

7.1.2.1 = circuit for a substantially resistive load with a power factor of not less than 0,9,

7.1.2.2 - circuit for either a resistive load, a motor load with a power factor nol less than 0 6,
or a combination of both,

7.1.2.3 - cicunt for 2 combination of resistive and capacitive a ¢ [oads,
7.1.2.4 — circuit for ordinary tungsten filament lamp lead,

7.1.2.5 - circuit for a declared specific load;

7.1.2.6 - erncuit for a current not exceeding 20 mA,

7.1.2.7 - citcuit for specific lamp foad,

7.1.2.8 - circuit for an inductive load with a power factor of not less than 0,6,

7.1.2.8 -~ cireutt for specific load of moter with a locked rolor and with a power factor not less
than 0.6

7.1.2.10 — minimum load for electronic swiiches
7.1.3 According to ambient temperattre:

7.1.3.1 - switches at which the complete switch, including the actuating member, 15 intended
to be used in an ambient temperature between a minimum value of 0 °C and a maximum value
of 55 °C;

7.1.3.2 - switches at whrch the complete switch, including the actuating member, is intended
to be used in an ambient temperature higher than 55 °C or fower than 0 °C, or both,
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%

7.1.3.3 - swilches intended to be used with the actuating member and other accessible parts
in an ambient temperature between 0 °C and 55 °C, and the remainder of the switch in an
ambient temperature higher than 55 °C:

- preferred values of maximum ambient temperature are 85 °C, 100 °C, 125 °C and 150 °C;
~ preferred values of minimum amblent air temperature are ~10 °C, 25 °C and -40 °C;

— values differing from these preferred values are allowed, as long as the values are
multiples of 5 °C,

7.1.3.4 Electronic cord switches and electronic independently mounted switches are classified
for a maximum ambient temperature of 35 °C.

NOTE The classification using the ambjent air temperature 35 *C may also be used for other electronic switches
undar tha provision that they are properly marked according to No, 3.2 in table 3,

7.1.3.4.1 - electronic cord switches and electronic independently mounted switches, in which

the complete switch, including the actuating member, is intended to be used in an ambient air
temperature between a minimum value of 0 °C and a maximum value of 35°C.

NOTE The decrease of ambient temperature from 55 °C to 35 "C is caused by the fact that componeiis of
elactronic switches have a larger heat dissipation than components of mechanical switches:

7.1.3.4.2 - electronic cord switches and electronic independentiy mounted switches, in which
the complete switch including the actuating member [s intended to be used in an ambient air
temperature higher than 35 °C, or a minimum value lower than 0 °C, or both:

~ preferred values of maximum ambient air temperature are 55 °C, 85 °C, 100 ‘C and
125°C; )

— preferred values of minimum ambient air temperature are =10 °C, — 25 °C and - 40 °C; '

— values differing from these preferred values are allowed, as long as the values are
muitiples of 5 °C,

7.1.4 According to number of operating cycles:

7.1.41 - 100 000 operating cycles;
7.1.4.2 -50000 operating cycles;
'7.1.4.3 — 25 000 operating cycles;
7.1.4.4 - 10 000 operating cycles;
7.1.4.5 =6 000 operating cycles;
7.1.4.8 -3 000 operating cycles;
7.1.4,7 - 1000 operating cycles;
7.1.4.8 ~ 300 operating cycles.
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7.1.5 According to degiee of piotection provided by the switch, when mounted as
declared, as part of an appliance enclosure

7.1.5.1 Degree of protection against sclid foreign objects (according to IEC 60528):
7.1.5.1.1 - non-protected against solid foreign objects (IPOX}.

7.1.5.1.2 - protected against solid foreign objects of 50 mm diameter and greater (IP1X});
7.1.5.1.3 - protected against solid foreign obiects of 12,5 mm diameter and greater (IP2X),
7.1.5.1.4 - protected agzinst solid foreign objects of 2,5 mm diameter and greater (IP3X},

7.1.5.1.5 - protected against solid foreign objects of 1,0 mm diameter and greater {IP4X);
7.1.5.1.6 - dust-protected (iP5X});

7.15.1.7 - dust-tight {IP6X).

7.1.5.2 Degree of protection against ingress of water (according to IEC 60529):
7.1.5.2.1 - non-protected against ingress of water {IPXC);

7.1.5.2.2 - protected against vertically falling water drops (1PX1):

7.1.5.2.3 - protected agzainst vertically falling water drops when enclosure filted up to 15°
(iPX2);

7.1.5.2.4 - protected against spray:ng water {iPX3);
7.1.5.2.5 - protected against splashing water {IPX4),
7.1.5.2.6 - protected against water jets {IPX5};
7.1.5.2.7 - protected against powerful water jets (IPX86),
7.1.5.2.8

- protected agamst the efiects cf temporary immersion in water {iPX7).

7.1.5.3 Degree of protection against electric shock for an incorporated switch for use in:

7.1.5.3.1 - a Class 0 appliance,
7.1.5.3.2 -2 Class | apphance;
7.1.5.3.3 — 2 Ciass ll appiance,

7.1.5.3.4 - a Class lli apphance.

NOTE Switches for use in Class Il appliances may be used without a2ddilional protection in all other appliances,
independently of class
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7.4.6 According to degree of pollution:

7.1.6.1 = pollution degree f;
7.1.6.2 - pollution degree 2;

7.14.6.3 - poflution degree 3.

NOTE 1 Detuails for the pollution degrees are specified in annex L.

NOTE 2 A switch suitable for u.e in a particular situation may be used in a less polluted situation,

NOTE 3 A switch may be used  a more polluted situation than that for which it is designed  the appropriate
additlonal protection is'applied by tha appliance.

7.1.7 According to the method of actuating the switch: )

NOTE This classification is not restrictive, Push-button switches may have more than one push-button, -

N e

7.1.7.1 — rotary switch;

7.1.7.2 —lever switch;

7.1.7.3 - rocker switch;

7.1.7.4 - push-hutton switch;
7.1.7.5 - cord-operated, sw}tch;
7.1.7.6 -~ push-pull switch;

7.1.7.7 - electronic switches operated via a sensing unit (for example touching, appreaching,
turning, optical, acoustic, thermal or any other influences).

7.1.8 According to marking:
7.1.8.1 ~switch with limited marking U.T. (Unique Type Reference, U.T.);
7.1.8.2 -switch with full marking C.T. (Common Type Reference, C.T.).

7.1.9 According to application level for resistance to heat and fire:

7.1.91 —level 1 switch;
7.1.9.2 —level 2 swiich;

7.1.9.3 —lavel 3 switch.
NOTE For guidance concerning the favels, sea clause 21.

7.1.10 According to the rated impulse withstand vo'itage: ot
7.1.10.1 =330V, . .
7.1.10.2 -500V;

7.1.10.3 800V,

7.1.104 -1500V;
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7.110.5 2500 V;
7.1.10.6 ~ 4000 V.

NOTE The refation betwesn rated impulse withstand voitage, rated voltage and overvoltage category 15 given
in annex K.

7.1.11 According to type of disconnection:

7.1.11.1 - electronic disconnection;
7.1.11,2 - micro disconnection,
7.1.11.3 - full disconnection.

7.1.12 According to the typc of coating for rigid printed board assemblies:

7.1.12.1 - type A coating;

7.1.12.2 -~ type B costing.

NOTE Explanations for type A and type B coating are given in annex P,

7.1.13 According to type and/or connection of swilches
Detalls for fypes of switches and connections are specified in table 2
7.1.13.1 One-way switches;

7.1.13.1.1 ~ declared specific type and/or connection:

7.1.13.1.2 - single pole, single load (single-pole disconnection}
7.1.13.1.3 - double pole, single lcad {all-pole disconnection},
7.1.13.1.4 - double pole, double load {single-pole disconnection),

7.1.13.1.,5 - double pole, double load (single-pole disconnection, load connected to opposite
polatity),

7.1.13.1.6 - three pale, three loads, unswitched neutral {three-pole disconnection),
7.1.13.1.7 --four-pole, three-load switched neutral (four-pole disconnection},
7.1.13.1.8 -~ three pole, three load (three-pole disconnection)

7.1.13.2 Two-way switches;

7.1.13.2.1 - declared specific type and/or connection,
7.1.13.2.2 - single pole, single load (single-pole disconnection),

7.1.13.2.3 -single pole, double load (single-pole disconnection, for specific circuits and loads
only);

7.4.43.2.4 - double pole, single load (all-pole disconnectiony’

7.1.13.2.5 - double pole, double load {all-po.e disconnection, for specific circuits and loads
only),

7.1.13.2.6 - double pole, single load with polarty reversal;
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7.1.13.2,7 - double pole, four load (single-pole disconnection, load connected to opposite
polarity, for specific circuits and loads anly);

7.1.13.2.8 < double pole, double load (single-pole disconnection, !oad connected to opposite
polarity);

7.1.13.29 - double pole, four ioad (single-pole disconnection for specific circuits and loads
only).

7.1.13.3 Two-way switches with centre position for disconnection:

7.1.13.3.1 - declared specific type and/or connection:

7.1.13.3.2 -single pole, single load (single-pole disconnection);

7.1.13.3.3 —single pole, double load (single-pole disconnection),
7.1.13.3.4 - double pole, single load (all-pole disconnectior);

7.4.13.3.5 - double pole, double load (all-pole disconnection);

7.1.13.3.6 - double pole, single load with polarity reversal (all-pole discomecti;:?);
7.1.13.3.7 - double pole, four load (single-pole disconnection, load connected to opposite
polarity);

7.1.13.3.8 - double pole, double load (single-pole disconnection, lcad connected lo opposite
polarity);

7.1.13.3.9 - double pole, four load (single-pole disconnection),
7.1.13.4 Multiway switches:

7.1.13.4.1 - the number of poles, fype of connection and load as declared;

7.1.13.4.2 - single pole, four positions with polarity reversal {single-pole disconnection, for
resistive load according to 7.1.2.1);

7.1.13.4.3 - double pole, four positions with polarity reversal (all-pole disconnection, for
resistive load according to 7.1.2.1);

7.1.13.4.4 - double pole, five positions with polarity reversal (all-pole disconnection, for
resistive load according to 7.1.2,1);

7.1.13.4.5 - double pole, seven positions with polarity reversal (all-pole disconnection, for
resistive load according to 7.1.2.1).

NOTE Switches classified in 7.1.13.4.2 to 7.1.13.4.5 are designed for the step-wise increase or decrease of the
resulting waltage of a combination of resistors (R, to R;) according to table 2.

7.1.14 According to switching device for electronic switches:

7.1.14.1 - with semiconductor switching device;

7.1.14.2 - with mechanical switching device.

7.1.15 According to the condition of cooling for electronic switches:

7.1.15.1 - not requiring forced cooling;

7.1.15.2 - requiring forced cooling.
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7.1.16 According to duty-type for electronic switches:

7.1.16.1 - continuous duty. Duty-type S1;
7.1.16.2 - short-time duty. Duty-type 52,

7.4.16.3 - intermittent periodic duty Duty-type S3.
NOTE 1 The differen! types of duty-type are illustrated in figures 14 tc 16.
NOTE 2 The concep! duty-type is taken from IEC 60034-1.

7.1.17 According to test conditions for electronic swiiches:

7.1.17.1 - functional test conditions with thermal current or maximum rated resistive current;

MOTE This test condition reflecls the proper functioning of the switch This test dees not simuiate the actuai lead
of the end appheaton,
7.1.17.2 - simulated test conditions with type of load as ciassifiedin 7 1 2;

NOTE This test condition reflezis the proper functioning of the switch. It also simulates ail conditions of the end
apphcation

7.1.17.3 - specific test conditions of end apptlication, 1.e in or together with the apphance and
under the cooling conditions of the applance,

7.4.17.4 -tesi condilions according io duty-type

7.1.18 According to built-in protection for electronic switches:

7.1.18.1 - with buiit in protection;
7.1.18.2 — vathout! built-in protection

7.2 Classification of terminals

7.2.1 - terminais intended for the connection of unprepared conductors and not reguinng the

use of any special purpose tool;
NOTE Twisting of a stranded conductor to consolidate the end 1s not considered as specsal preparation

7.2.2 - terminals intended for the connection of prepared conductors and/or requiring the use
of a special purpose tooi;

7.2.3 - terminals suitable for the connection of supply cables or cords with unprepared
conductors and not requiring the use of any special purpose too!,

7.2.4 - terminals suitable for the connection of supply cables o cords with prepared
conductors andfor requiring the use of 2 special purpose teol;

7.2.5 terminals suilable for the interconnecticn of two or more conductors,

7.2.6 - terminals intended for the connection of rig:d, solid conduclors,

7.2.7 - terminals intended for the connection of rigid, solid and stranded conductors;
7.2.8 - terminais intended for the connection of flexible conductors;

7.2.9 - terminals suitable for the connection of both flexible and rigid (solid and stranded)
conductors;

28



IS/IEC 61058-1: 2000

7.2.40 - solder terminals intended for soldering by hand with a solderingiron;
7.211 - sclder terminals intended for soldering with a solder bath;

7.212 - solder terminals with provisions for securing the conductor by mechanical means and
providing circuit continuity by soldering;

7.2.13 -~ solder tetminals without provisions for securing the conductor by mechanical means.
The circuit continuily is ensured by soldering solely.

7.2.14 According to the resistance to soldering heat:

7.2.14.1 - solder terminals type 1}
7.2.14.2 - solder terminals type 2.
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Table 2 - Type and connection of switches

Classification

Codef)

Type of swilch pre of cornection ’

Test circuit?!

One-way switch

711314

Principle of one-way switches with
one o n poles

711311

The number of poles, type of conncction and load as declared

7.113.a.2

i2

Siagle pole Singie load
{single-pole
disconneciion)

L N

711313

13

Dauble pole Single load
{ali-pole
disconnection)

711314

14

(12]

Double pole Double lead
(single-pole

disconnection)

711318

15

{12}
[1.4]

Double pole Deutle load
(single-psle
disconnection, icad
connected ic
opposite polarity)

S = Specimen
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Table 2 (continued)
Classification | Codel) Type of switch Type of connection Test circuitd)
7.1.13.1.8 1.8 Threae pole Three loads unswitched
neutral, (thres-pole
disconnection)
i
N G (N
ly L2 L3 N
S = Specimen
7.1.131.7 1.7 Four pols Three loads switchad

nautral (four-pola
disconnection)

-

7]
FE=====

7.1.13.1.8 1.8 Thrae pola Thraa loads (three-pole
disconnection)

B

betursrdoweaat

L; Lz L3

- § = Specimen
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Tabie 2 (continued)

Ctassification | Code® | Type of switch ] Type of connection l Test circuit3)
Two-way switch
71.13.2 Principle of two-way switchos with
one to n poles
1 2 n
7113.2.1 2.1 The number of poles, type of connection and lead as declared
Ti132.2 22 Single pole Single icad
(single-poie
disconnection}
f1.21
§ = Specimen,
A = Audliary swite
7113232 2.3 Singie pole Double 1oad
{stngle-pole
discunnaction) [[]“ Iy
Al
S '
L N
711324 24 Double pole Single lvad
(ali-pole disgonhection)
{7.9]
5 = Specimen.
A = Auxiliary switch
7413252 25 Double pole Double oad
(all-pole disconnection)
S = Specimen
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Classification

Code)

Type of switch

Type of connection

Test circuit®

7.1.13.26 2

28

Bouble pole

Singla load with polarity
reversal

7.1.13.2.7 9

2.7

Double pole

Four load
(single-pole
disconnection, load
connected to opposite
polarity}

7.1.13.28

2.8

Double pole

Double load
(single-pole
disgonnection, load
connected to opposite
pelarity)

S = Specimen,
A = Auxillary switch

* 7113292

28

Doubla pole

Four load
(single-pole
disconnection)

S = Specimen
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Table 2 {continued)

Classification | Code" Type of switch Type of connection | Test clrocuit
Two-way switch with centre position for disconnection
7.1.13.3 Prnciple of two way switches with centre
pasition and one to  poles I I | I 1 I
y - -
1 2 n
7.1.13.31 21 The number of poles, type of conna
7.1.13.3.2 3.2 [ Single pole { Single load (single-pole
disconnection)}
| Ly
S = Specimen
A = Auxiliary switch
711333 33 Single pele Deouble load -
{single-pole
disconnection}
fy A
g}t
L3
! t N
|
! S = Specimen
7113.3.4 34 Double pole Single load
(all-pole disconnection)
A
&8
S = Specimen
A = Auxiliary switch
714335 35 Double pole Double load
{all-poie disconnegtion)
H
8.
]
L]
i
S = Specimen
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Classlfication

Codal)

Type of switch

Type of connection

Test circuitd)

7.1.13.3.8

3.8

Doubla pole

Singte load
_with polarity reversal
{all-pote disconnaction)

111337

3.7
[3.3]

Double pole-

Four load
{single-pola
disconnection, load
connected to opposite

polarlty)

7.1.13.3.8

38

Double pole

Double foad
{single-pola
disconnection, load
connected to apposite
polarity)

8 = Specimen
A = Auxiliary switch

7.1.13.3.9

3.9
3.3

Double pole

Four load
(single-pole
disconnection)

S = Specimen

A = Auxillary switch
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Table 2 {continued)

Seven positions with potanty reversal
{all-pole disconnection)

-

Classification Codel) Type of switch | Type of connection | Test circuitdt
Muitiway switches
7.113.4 Princtple of multiway switches with 3to n
ways and 1 to n poles 3 . nways
]
\il S R 1R N N
! 2 n
poles
-
7.1.13.41 4.1 The number of poles, type of connection and load as declared
7.1.13 4.2 4.2 Single pole T"" ) A
Four posilions with polarity reversat !
{single-pole disconnection) 1af_l—- =
i 1 it
L i N
7.1.13.4.3 4.3 Double pole Ry
Four positions with polarty reversal {ali-
pole disconnection)
711344 4.4 Deouble pole
Five positions with polarity reversa!
(all-pole disconnection)
71.13.48 4.5 Double pole

TN

2} For specific circwts and loads only,
3} The indication L and N only symbolizes the conrettion to the mams,

11 For swifthes of the same basic design, the test is censiderod 16 cover the tests for the code of switch given in
squate brackets.

Switches are considered to be of the same basic design if

- all patts are the same, except those which have to be different because of the different poles and number of
contact paths;

~ the basic dimensions and mechanical constructions are the same,

~ multipole switches are either composed of single-pole switches or build up from the same componenis as tha
single-pole switches, having the same overall dimensions per pole,

A separate test on a switch with mementary action (monostable switchl is not negessary, if it can be shown that
the contact function is equivalent to a bislable switch of eguivalent construction
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8 HMarking and documentation

8.1 The switch manufacturer shall provide adequate information to ensure that

— the'appliance manufacturer can select and install a switch;
— the end-user can use a switch as intended by the switch manufacturer;
- the corresponding tests can be performed in accordance with this standard.

This information shall be provided in one or more of the following ways, as detailed in table 3.
8,1.1 By Marking (Ma)

The information shall be provided by marking on the switch itself.

8.1.2 By Documentation (Do)

The information shall be provided by separate documentation, which may consist of a leaflet, a
specification sheet, or a drawing, ete.

The content of the documentation shall be made available to the appliance manufacturer or
end-user as appropriaté in any suitable format.

NOTE 1 Whera Ma/Do Is indicated, the jnformation can be provided by either marking or decumentatfon,
NOTE 2 The format in which this information is presented is not within the scope of this standard.
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Table 3 - Switch information

Means of information

. Common Unigue
No. Characteristic Subclause type type
reference reference
C.T. U.T.
1 SWITCH IDENTIFICATION
11 | Manufacturer's name or trade mark Ma Ma
1.2 | Type roference Ma Ma
2 SWITCH ENVIRONMENT/MOUNTING
2.1 | Degree of protection provided for the switch when mounted 7151 and Do Do
according to documentation (P code of IEC 80528) 7152
NOTE Additional letters listed in IEC 80528 are not used
2.2 | Degree of protection agzinst electric shock, trom ouiside an 7153 Do Do
appliance
2.3 | Methed of mounting and actuafing the switch and method of 717 Do Do
ovidi thing if iate.
providing earthing if appropriate and 7177
The intendad method(s) of meunting and the intended
erentation(s) shall be declarsd
The declared methods of mounting, togetiher with any earthing
terminal, are deemed to be the methods of earthing
conductive parts unfess otherwise specified
2.4 | Poliution degree 71.6 Do Do
k1 TEMPERATURE
3.t | Ambient temperature limits if different from 0 °C to 55 °C 713 Ma Do
3.2 ] Ambient air temperature for eiecironic switches
7134101 Ma Do
7.1.3.4.2
- cord switches and independently mounted switches f 7132ar
different from 0 °C to 35 °C 7133
— other switches, if different from 0 °C to 55 °C Ma Do
4 ELECTRICAL LOADICONNECTION
4.1 Rated voltage or rated voltage range 61 Ma Do
42 | Nature of supply if the switch is not intended for both a.¢. and 711 Ma Do
d ¢. or if the rating is different for a.c and d.c.
4.3 | Frequency or frequency range if different frem 50 Hz or 50 Hz Ma Dy
to 60 Hz
4.4 | For circuits of substantially resistive loads, the rated current 71.21 Ma Do
of the rated load
4.5 | For circuits for resistive and metor load with a power factor 7.1.2.2 MarDo Co
not less than 0,6, the rated current and, for clactronic
switches, the minimum cufrent {or power)
4,6 | For circuits for resistive and capacitive load, the rated current 7123 Ma/Do Do
and rated peak surge current and, for electronic swiiches, the
minimum current (or power)
4.7 For circuits for tungsten filament lamp joad, the rated current, 7424 Ma/De Do
and, for electronic switches, the minimum current {(or power)
4.8 For circuits for declared specific loads, relevant details of the 7125 De
appliance to be contralled, ar other specific load
49 For switches for more than one circuit, the current applicable Ma/Do Do

to each circuit and to each terminal. if these are different from
each other, then it shall be made clear to which circuit or
which termina! the information applies
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Table 3 (continbied)

Means of information

Common Unique
No. Charactaristic Subclause type type
reference reference
C.T. UT.
4.10 | Rated impulse withstand vollage 7.1.10 Do Oo
411 | For electronic switches, the thermal curtent B.4.7 Ma Do
4.12 | For slectrenic switches, the duty-type A 7.1.16 Do Do
4.13 | For electronic switches, the ON/OFF-time for the relevant Do Do
duty-type
4.14 | Type andlor connection of switch 7.1.43 Do Do
4.15 | For circuits for specific lamp load, the rated current and the 7.1.2.7 Do Do
inrush current
4,18 | For circuits for an inductive load with a power factor 7.1.2.8 Ma Do
not less than 0,6
4,17 | For circuits for specific load of motor with a locked roter and 7.1.2.9 Ma Do

with a power factor not less than 0.6

& TERMINALS/CONDUCTORS

5.1 | Ailterminals shall be suitably identified, or their purpose self- Ma Ma
evident, or the switch circuitry visually apparent.

Far terminals intended for the connection of supply
conductors, the identification may take the form of a letter &,
a number or of an arrow

5.2 | Terminals for the connection of earthing conductors shall be Ma Ma
marked with the earth symbol

5.3 | Information for the connection of a conductor to the terminal if 7.2 Do Do
this needs prepared cenductors of the use
of a spacial-purpose tool

5.4 The method of connection and disconnection for screwless Do Do
terminals
5.5 | The type of conductor to be connacted to the terminal 7.26 Do Do
to 7.2.9
586 | The é’uhabi!ity of the terminal for interconnection of two or 7.25 Do Do
mora ¢onductors
8,7 | The type of solder terminal 7.2.10 Do Do
to 7.2.14
58 | The suitabllity of the terminal for connaectlon of unprepared 723 Do Do

supply conductors

5.9 { The suitability of the terminal for connection of prepared 7.2.4 Do Do
supply conductors

8 OPERATING CYCLES/SEQUENCE

6.1 Number of operating cycles 71.4 Ma Do
8.2 | Operating sequence for switches with more than one circuit, if Do Do
significant,

For multi-gireuit switches the operating sequence of the pairs
of conlacts shall ba declared if this is of importance for the
safety of the user. Contacts which "make before break® or
“break befora make" are examples

6.3 | Forces applied to end stops or full travel of actuating member 17.2.3.4 Do Do
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Table 3 (continued)

Means of information

Common Unigue
No. Characteristic Subclause type type
reference reference
C.T. U.T.
7 SIGNAL iINDICATORS
7.1 Maximum power of tungsten filament signal lamps The Ma Ma
marking shall be visible when replacing the lamp
72 Infended function or operalion of the signal indicater De Do
8  CIRCUIT DISCONNECTION ' o
a1 Electronic discennection 7111 Ma Oo
82 | Micro-disconnection 7.4.112 Ma Do
8.3 | Full disconnection 71113 Do Do ]
9 INSULATING MATERIALS
j 9.4 Proof tracking index PTI 20,2 Do Dao
9.2 | Level of glow-wire test T i . 719 Do Do
10  COOLING CONDITION
10.1 | Not requiring forced cooling 7.4 151 Lo Do
102 | Requinng cosling o 71182 Do Da
0.3 | Direction of 217 for forced ::on!fng - ) Do Do
—--1.0 4 | Speed of air for forced cooling De De
‘.150 5 | Thermal resistance of heat sink Do Do
106 [ Incoming temperature, density and other details of the air Do Do
siream
" PROTECTIVE DEGCE
T‘! 1 | Rated cusrentifusing characteristic/breaking ca;:a—c:l:y of 7.1181 Ma Do
replaceable built-in protection
_“1; 2 | Type/function of nen-replaceable built-in protection 71181 Do Do
113 Externarprotecﬁve device r;!zd current, fusing 7.118.2 Do Do 1
characteristic, breaking capacity
12 TEST CONDITIONS 7117 Do be
8.2 (vacant)
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8.3 When symbols are used, they shall be as follows {see note 1);

AMPeTesS....iiiiciiermerreerinsieeemisnsnses brereesernrrnnnnans Eeetaterreanreebinrearenbs e besnnenannt i ratsreseenes sareee A
VoS i ienns coesmann R ROV et Ceverisesanr e st ban st e res vrivieenn V
BT 4 U U O PPN w
Volt-amperes............. U PSPPSR treternart et naans VA
Alternating current (Singla-phase) ... it e vreniss s e e s v s rsreneees e
ar a.c.
or —a.c
Alternating current (three-phase) .......cccecevvrvvicnennns Cereanbasatemesieastet e et tursnteanrnsesisan he 37N
or 3a.c
or 3 7—ac.
Alternating current (three-phase with neutral}.....ccc..coiirriiinciiicciin e, INT-
or 3 Na.c

DIrect CUTTEAL ..ottt teeetrrerser s rannrst thirrtrassesaseva fnenamnvennssrriss seassssssnestansmnrarss ==
or d.c
or —==dc

Earth symbol {See Note 2) ... e —L—

Protective earth symbol (S88 NOLE 2). ...c.iiiivrcirrmririririeiesrissscssarrsrsssensenessssessrresssnsens : @

Non-protected against solid foreign solid objects........cccieviiivnsenicniinaerr e VTN . IPOX

Protected against solid foreign objects of 50 mm & and greater.......coccvvvirceincecerisnanenene IP1X

Protected against solid foreign ¢bjects of 12 mm @ and greater............. ererbeateeneers venen [P2XK

Protected against solid foreign objects of 2,5 mm & and greater.....veevcivveveniecieciiennes 1P3X

Protected against solid foreign objects of 1,0 mm & and gréater........ceeeeevveeereerreerees fP4X

TN 153 B o] o] (=T 2 £ o OO OU DU IPSX

[ 1073 e | ) O U OO IP6X

Non-protected against ingress of water........covviiniirconsiiiic e [PX0

Protected against vertically falling water drops .o v s s re s aes e ressins iPX1

Protected against vertically falling water drops when enclosure tilted up to 15°
Protected against spraying Water ... ... imncsiasciiarensssssseseesesinemrsscsssnnamsseesnnpetoes 1053

Protected against splashing water.........ccceccinerinieaveens bebererresearenes st se e snans veeess |PX4
Protected AgaiNSt WaLer JEES.......ccuiiiiicressiiriisreesseesaetiesssseatensasasresssssamae sessssesssasesnsscsnes IPX5
Protected against powerful Water Jels. ... s e IPX6
Protected against the effects of temporary immersion of water.......oooceivcennicciccincenna, IPX7
Ambient temperature limit(s} of switch ..., rerestaeree it e et nds T
FreqUency Of SUDPIY .oviviiiirttiisieies s seseetiessetissssensrasesrtrrsesnayesssnnmrassrss asasrensbasererassasees Hz
Number of 0perating CYCIES ...couuuiiiiiiiicciirire et e s e enr e e rasbenes ..See 8.7
Symbol for micro-disconnection .........occovvenievecsiineenannns PP PRPI B
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Symbol for the “OFF* position or the direction of actuation O
to the “OFF" position (2 circle) ... «vovee vv cvereer e,

Symbol for the “ON" position or the direction of actuation

to the *ON” position {a straight bar)..... . .o s 0 l

E

{Greek epsiion)

Electronic disconnection ....... ...

Type of {oad

Incandescent lamp ioad. ... o . .. .o .o . _6
MNA

Fluorescent lampload. . ... .« . . . o e e . T
F

Transformer connection . .. ... . ... . ... Coe . e

Iron core transformer with jow-voltage tungsten filament lamp load oy

Electronic step-down convertor with low-voltage *i' “if"
tungsten filament lampioad .. . .. .. oo . IR
Direction of air for forced cooling .

11
Speed of air for forced cooling . . .o m/s
Thermai resistance of heatsink .. ... ... . . ... . . ... . Kw
Cyche duration factor .. . .. i s i o e e e e %
Terminal for regulated load .. .. .o e e . ¢

NOTE 1 The symbols used shall be in accordance with 1EC 50417-1, |EC 60529 and |IEC 80617-2
NOTE 2 Preferably, the protective earth symboi in a circle shouid be used,

8.4 information about rated cusrent and rated voltage may be provided by using figures alone,
the figure for the rated current preceding or being placed above that for the rated voltage and
separated from it by a line.
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8.4.1 For circuits for resistive load and for motor load, the rated current for motor load is
placed between round brackets and immediately follows the rated current for resistive load.
The symbol for the nature of the supply is placed before or after the current and voltage
ratings.

Current, voltage and nature of supply may accordingly be indicated as follows:

16(3) A 250V
or 16(3} / 250

or 16_@). N
250

8.4.2 For circuits for resistive load and for capacitive load, the marking of the peak surge
current is separated from the marking of the rated current for resistive load by a stroke and
follows immediately the rated current for resistive load. The symbol for the nature of the supply
is placed after the current and voltage ratings,

Resistive current, peak surge current, voltage and nature of supply may be indicated
accordingly as fellows:

2/8 A250V T

or -2& i
250

B8.4.3 For circuits for resistive load and for tungsten filament lamp load, the peak surge
current for tungsten filament lamp load is placed between square brackets and follows
immediately the rated current for resistive load. The symbol for the nature of the supply is
placed after the current and voltage ratings.

Resistive current, peak surge current, voltage and nature of supply may be indicated
accordingly as follows:

B[3]A 250V

or B[3]/250 T~

631~ _
250

ar

In cases where the switch is rated for mare than one type of load as specified in 7.1,2.2,
7.1.2.3 and 7.1.2.4, several different current figures given in appropriate brackets are
permittad.

B.4.4 Information concerning declared specific loads may be given by reference to drawings
or to types, for example:

"Electric motor, drawing number ...... , barts list No. ....... , made by....", or "5 x 80 W
fluorescent lamp load".
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8.4.5 For circuits for Inductive load according to 7.1.2.8, the rated current for inductive load is
placed between double, pointed brackets. The symbol for the nature of the supply is placed
before or after the cutrent and voitage ratings.

Current, voltage and nature of supply may accordingly be indicated as follows:

"4 A" 250 V~
or 4" 1250~
ll4ll
or —-2-5-6

8.4.6 For circuits for specific load of motor (locked rotor) according to 7 1 2.9, the rated
current of the motor shall ne provided by adding the rated current of the motor {for example
3 A} as a second value within round brackels, separated by a stroke.

Current, voltage and nature of supply may accordingly be indicated as follows

6 (3/3} A 250 V~

or 6 (3/3) / 250~
o 883
250

8.4.7 The thermal current, if applicable, as well as the test conditions for veniying the theimal
current shall be specified.

Information concerning the thermal current shall be given, together with the maximum ratec
current and marked as the following exampie shows:

3<12/250 ~

If a minimum power is specified, it shall be indicated together with the maximum power and
marked as the following exampie shows:

20w /100w

NOTE In this example the number 3 indicates the thermal current

B.5 Information about rated ambient temperature shall be provided by indicating the iower
temperature value preceding the letter "T", the higher temperature value foltowing the letter T
If no lower temperature vaiue is given, the lower temperature valee s 0 °C

25 T 85 {meaning -25°C up to +85 °C)
T 85 (meaning 0 °C up fo +85 °C)

If no information is given, the rated ambient temperature range 1s 6 °C up to 55 °C

8.5,1 For switches only partially suitable for a rated ambient temperature higher than 55 °C
{according to 7.1.3.3), the information shal! be provided as follows,

T 85/55 (meaning up to 85 °C for the switch body and up to 55 °C for the actuating
member)
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8.5.2 For switches only partially suitable for a rated ambient temperature higher than 55 °C or
35 °C (see 7.1.3.3 and 7.1.3.4), the information shall be provided as follows:

T 85/35 (meaning up to B85 °C for the switch body and up to 35°C for the actuating
member).

8.6 The symbol for Class 1l construction shall not be used for switches.

8.7 Information about the rated operating cycles shall be provided in a secientific manner by
using symbo! “E", indicating the exponent. For switches for 10 000 operating cycles according
to 7.1.4.4, this information is not necessary:

1E3 =1000 25E3 = 25 000 1E5 = 100 000

8.8 Required marking on a switch shall preferably be an the body of the switch. It may,
however, be placed on non-detachable parts but not on screws, removable washers or other
parts which might be removed when connecting conductors and during installation of the
switch. The marking for characteristics of any replaceable fuse incorporated in an electronic
switch shall be placed on the fuse-holder or in the proximity of the fuse. The characteristics
may be indicated by symbols (see IEC 60127).

For switches of small dimensions, the marking may be on different surfaces.
8.9 The required marking shall be legible and durable, .

Compliance with the requirements of 8.1 to 8,8 is checked by inspection and by rubbing the
marking by hand as follows:

a) 15 back-and-forth movemants in about 15 s with a piece of cloth soaked with distilled waler,
followed by

b} 15 back-and-forth movements in about 15 s with a piece of cloth soaked with petroleum
spirit.

During the tests, the soaked piece of cloth shall be pressed on the marking with a pressure of
about 2 N/em2,

After these tests, the marking shall still be legible.

NOTE The petroleum spirit used is defined as an aliphatic solvent hexane with a content of aromatics of maximum
0.1 volume %, a kauributancl-value of 29, initial beiling point appreximately 65 *C, dry point approximately 69 *C
and spacific gravity of 0,68.

B.10 For switches with their own enclosure and not intended to be incorporated in an
appliance, the "OFF" position shall be clearly indicated. Switches with micro-disconnection or
electronic disconnection shall not be marked with the symbol "O" for the "OFF" position. For
switches where the marking of the switch position is impossible or leads to misunderstanding,
for example rocker switches or push-button switches with more than one biased push-button,
the direction of actuation(s} shall be marked. For switches having more than one actuating
member, this marking shall indicate, for each of the actuating members, the effect achieved by
its operation,

For push-button switches with a single button the OFF position need not be marked.

NOTE The symbeol "Q" is used only for full disconnaction.
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8.11 For electronic cord switches and independently mounted switches if there are more than
two terminals, the load terminal shall be marked with an arrow pointing away from the terminal
or with one of the symbols mentioned in 8.3 and any other terminals shall be marked

corresponding to the installation instructions.

Unless the installation of the electronic switch is made clear by the markings of the terminals, a
wiring diagram shall be provided with each switch.

8 Protection against electric shock

9.1 Switches shall be constructed so that there is adequate protection against contact with
live parts in a2ny position of use when the switch 1s mounted and operated as in normal use,
and after any detachable parts have been removed, except lamps with caps.

For switches for Class Il appliances, this requirement applies also to conlact with metal paris
separated from live paris by basic insulation only, or with basic insulation itself

NOTE For the purpose cf this standard, metal-sensing surfaces which are connected lo live parts by means of
protective impedance {(see 5.1.1} are considered io offer protection against electric shock

Compliance is checked by inspeclion and by ihe following lest

a) the lest is applied to those paris of the swilch which are accessible when it is mounted in
any position in accordance with the manufacturer's documentation, with any defachable

parts, axcepl lamps with caps. removed;

b) the jointed lest finger of [EC 60523 is applied withoul force in every possible pos'tion
Opsnings preventing the eniry of the finger are further tested by means of a siraighl
unjoinfed fest finger of the same dimensions as the joinfed fest finger of IEC 60529, which
is applied with a force of 20 N. If the unjointed tes! finger then enters the opening, the fest
is repeated with the jointed fingsr in the angled position. An eleclrical contact indicator :s

used to show contaci,
¢} in addilion, openings in insulating malerial and in unearthed metal parts are ftested by
applying the test pin according to figure 13 without force in every possible posilion,

d) in case of doubf the tesls are repealed under the conditions for the test of 16.2 2
it shall not be possible with either the standard lest finger or the test pin to touch bare live
parts.

For switches which have any parts of double insulation consfruction, it shali not be possible fo
fouch with the standard test finger unearthed melal parts which are only separafed from live

parts by basic insulation, or by the basic insulation itseff,

The insulating properties of lacquer, enamel, paper, cotton, oxide film on metal parts, beads
and sealing compounds which soften in heat shall not be relied upon to give the required

protection against contacl with live paris.

Unless otherwise specified, parts connected to a SELV supply not exceeding 24 V are not
considered to be live parts.
NOTE [t is recommended lo use 2 lamp for the indicatisn of contact 2t a voltage not less than 40 V.
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9.1.1 Accessible metal parts which are needed for the operation of an electronic switch {for
example, sensing surfaces) may be connected to live paits by means of a protective
impedance.

The protective impedance shall consist of resistors and/or capacitors and shall comply with one
of the following:

a) at least two independent resistors of the same nominal value in series The resistors shall
comply with the requirements given in 24.3;

b) at least two independent capacitors in series, of the same value. The capacitors shall
comply with the requirements for class Y2 according to IEC 60384-14;

c) atleast one resistor complying with 24.3 and one capacitor complying with the requirements
for class Y2 according to IEC 60384-14 in series,

The removal of protective impedances, or their short-circuiting, shall be pessible only by
destruction of the electronic switch or by rendering the electronic switch obviously unusable,

Compliance is checked by inspection and by the tests in 24.3.

9.1.2 If a cover or cover-plate or a fuse can be removed without the use of a tool or if the
instruction for use specifies that, for the purpose of maintenance, when replacing the fuse,
covers and cover-plates fastened by means of a tool have to be removed, the protection
against contact with live parts shall be assured even after removal of the cover or cover-plate.

NOTE If this requirement is achieved after a switch is built into an appliance, the switch itself does not have to
comply with this requirement.

Compliance is checked with the sltandard test finger, test probe B according to [EC 61032,

9.1.3 If a switch is provided with a hole which is accessible to the user — when mounted as
declared — for adjusting the setting of the switch and this hole is indicated as such, the
adjustment shall not involve the risk of an electric shock.

Compliance is checked by applying a last pin according to IEC 61032, figure 3, test probe C,
through the hole. The pin shall not touch live parts.

9.2 An actuating member shall be fixed adequately if the removal of the actuating member
.gives access to live parts. An actuating member is considered to be fixed adequately if access
to live parts can be gained only by breaking or cutting or by dismantling with the aid of a
special-purpose tool. )

Compliance is checked by inspection and by applying the jointed test finger according to
IEC 60528 without force.,

8.3 For switches for appliances other than those of Class lll, accessible paris of actuating
members shall be of one of the following types:

a) insulating material;

b) metal separated from basic insulated parts by supplementary insulation;

c) metal separated from live parts by double or reinforced insulation;

d) for electronic switches, metal separated from live parts by. protective impedances.

4
Compliance for items a) to ¢) is checked by inspection, measurement andtest as appropriate.
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Compliance for item d) is checked as follows:

The measurements are carried out belween either a single accessible metal part or any
combination of accessible metal parts and earth, through a non-induclive resistor of 2 k02 at
rated voltage (and rated load in ON-state), in ON- and OFF-state, and/or at lowest and highest
setting value. During the measurements, each one of the resistors and all other components, if
any. in the protective impedance, are short-circuited one at a time

The current must not exceed, in any measurement, 0,7 mA (peak value) for ac up to 1 kHz or
2mA fordc.

For frequencies above 1 kHz, the hmit of 0.7 mA is multiplied by the value of the frequency
in kHz, buf shall not exceed 70 mA,

9.4 Capacitors shail not be connected to unearthed metal parts which are access!ble when
the switch is mounted in accordance with the manufacturer's declarations, Metal casing of
capacitors shalt be separated by suppiementary insulation from accessible unearthed metal
parts, when the switch ts mounied in accordance with the manufacturer's declarations

Comphance s checked by inspection and according to the requiremants in clauses 15 and 20

10 Provision for earthing

10,1 Switches for Class | apphiances shall have no provisian for earthing the switch or parts
thereof interconnections for maintaining the earthing circut are permitted

Compliance is checked by inspection

10.2 Earthing terminals, earthing terminations and other earthtng means shall not be
connected electrically {0 any neutral termina!

Compltance 15 checked by inspection.

10.3 Accessible metal parts of switches for Class | appliances which may become live in the
event of an insulation fault shall have provision for earthing

Comphance 1s checked by inspection

10.3.1 Parts separated from hive parts by doubie irsulation or reinforced insulation, and parts
screened from live parts by metal parts connected to an earthing terminal, earthing termination
or other earthing means are not regarded as hikely to become live in the event of an insulation
fault

10.3.2 Accessible metal paits of switches may be connected to earth through therr fixing
means, provided that provision is made for ¢clean metallic surfaces at the connection points
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10.4 The connection between an earthing terminal, earthing termination or other earthing
means and parts required to be connected thereto shall be of low resistance.

Compliance Is checked by the following test:

a) a current of 1,5 times the rated current but not less than 25 A, derived from an a.c. source,
with a no-load voltage not exceeding 12 V, is passed belween the earthing terminal,
earthing termination, or other earthing means, and each of the parts in turn;

b) the voltage drop betwsen the earthing terminal, earthing termination, or other earthing
means, and each part connected thereto is measured when steady-state conditions have
been achieved, and the resistance is calculated on the basis of the current and this voltage
drop. .

In no case shall the resistance excead 50 m.

NOTE Care has to be taken that the contact resistance between the tip of the measuring probe and the metal part
under test does not influance the test resuits,

10.5 Earthing terminals of all types for unprepared conductors shall be of a size equal to, or
larger than, that required for the corresponding current-carrying terminal. It shall not be
possible to loosen the clamping means without the aid of a tool, and they shali be adequately
locked against unintentional loosening.

Compliance is checked by inspection, by manual test and by the appropriate tests of clause 11.

10.5.1 1n general, the designs commonly used for terminals according to 11.1.1 and 11.1.2
provide sufficient resilience to comply with the requirement for adequate locking against
unintentional loosening.

10.5.2 If the switch Is subjected to excessive vibration or temperature cycling, special
provisions, such as the use of an adequately resilient part (for example, a pressure plate), may
be necessary if pillar terminals are used.

10.6 Thread-cutting and thread-forming screws may be used to provide earthing continuity,
provided that it is not necessary to disturb the connection in normal use and at least two
screws are used for each connection.

Compliance is checked by inspsction and during the tests of 19.2.

10.7 All parts of an earthing terminal shall be such that there is no risk of corrosion resulting
‘from contact between those parts and the copper of the earthing conductor, or any other metal
that is in contact with those parts.

10.8 The body of an earthing terminal shall be of brass or other metal no less resistant to
corrosion, unless itis a part of the enclosure, when any screws or nuts shall be of brass, plated
steel complying with 19.3, or other metal no less resistant to corrosion and rusting.

10.9 If the body of an earthing terminal is part of a frame or enclosure of aluminium or
aluminjum alloy, precautions shall be taken to avoid risk of corrosion resulting from contact
between copper and aluminium or its alloys.

Compliance with the requirements of 10.7, 10.8 and 10.9 is checked by inspection, and in
cases of doubt by analysis of the materials and their coatings or platings.
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11 Terminals and terminations

NOTE A schamatic diagram of families of terminals (s given in annex G
11.1 Terminals for copper conductors

11.1.1 Terminals for unprepared copper conductors and not requiring
the use of a special purpose tool

11.1.1.1 Common requirements

11.1.1.1.1 Terminals shall be such that connection is made by means of screws, nuts
springs, wedges, eccentrics, cenes or equally effective means or methods but without
requiring a special-purpose tool for cennechion or disconnection

Compliance ts checked by inspection

11.1.1.1.2 Terminals shali be fixed in such a way that they wtil not work loose when the
clamping means are tightened or loosened

This requirement does not preciude floating terminals or ferminals mounted on floating
elements, such as those usea in some stack-type switches providec their movement does not
impalr the correct operation of the switch.

Compliance is checked by fastening and loosening 10 times a conductor having the maximum
cross-sectional area specified in lable 4 for screw-tvpe terminzls the torque applicd Seing the
torque specified in table 20

11.1.1,1.3 Terminals shall be designed or placed so that a conductor ¢annot slip out while
being connected or while the switch 1s being operated as intended

Compliance 1s checked by the following tests

a) terminals are fitted with conductors of maximum cross-sectional areas according to table 4
and the clamping means i1s fully tightened with the torque according to table 20 The test 1s
repeated with the termins! fitted with conductors of mimmum cross- sectional area according
to table 4,

b) for terminals intended for the connection of two or more conductors the test s repeated
with the terminal fitted with the declared numbers of conductors,

c) before insertion into the terminal, wires of ngid conductors are straightened and flexible
conductors are twisted in one direction so that a uniform fwist of one complete turn in a
length of approximately 2 cm is obtained,

d) the conductor is inserled into the terminal cver a length equal to the mimimum distance
prescribed or, if no distance 1s prescribed, uniil an end-stop 1s reached or until the
conductor just projects from the far side of the terminal and in the positron most fikely to
assist a strand to escape,

e) for flexible conductors the test is repeated using a new conductor which 1s twisted as
prescribed above, but in the ocpposite direction

After the test, the conductor shall not have escaped into or through the gap between the
clamping means and relaining device

NOTE The maximum diameters of the conductors according to IEC 60228A are gitven for information in table 5,
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Table 4 - Resistive current carried by the terminal and related
cross-sectional areas of terminais for unprepared condugtors

Reslstive current carrled by the Flexible conductors
terminal
Cross-sectional areas
A mm? Terminal
size
Over Up to and Including | Minimum | Medium |Maximum
.. 3 05 °* 0,75
3 6 0,5 0,75 1,0 0
6 10 0,75 1.0 1.5 1
10 16 1,0 1,5 2,5 2
16 25 1,5 2,5 4,0 4
25 32 2,5 4,0 6,0 5
32 40 4,0 6,0 10,0 5
40 63 6,0 10,0 16,0 7
Resistive current carried Rigld conductors
by the terminal Cross-sectional areas |
A mm? Terminal
size
Over Up to and Including | Minimum | Medium |Maximum
- 3 0,5 0,75 1,0 0
3 6 0,75 1,0 1.5 1
] 10 1.0 1.5 2.5 2
10 16 1.5 2,5 4.0 3
16 25 2,5 4,0 6,0 4
25 32 4,0 6,0 10,0 5
32 40 6,0 10,0 16,0 6
40 63 10,0 16,0 25,0 7
The different types of conductors are classified according fo IEC 60228 as follows:
Rigid solid conductors Class 1
Rigid stranded conductors Class 2
Flexible conductors Classes 5and 6
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Table 5 ~ Maximum diameters of circuiar copper conductors

Rigid conductors in cables i Elexible
Tor fixed fnstallation . condictors I
Cross-sectional Solid Class 1* Stranded Class 2+ | Classes 5 and &°
area diameter diameter diameter
mm? mm mm mm
0,5 ¢9 11 11
0,75 1.0 12 i3
1,0 1.2 14 {1
1,5 1.5 17 156
2.5 19 22 26
4.0 2.4 27 2z
£,0 2.5 33 36
10,0 37 42 5 1
16,0 4.6 53 63
25,0 57 &6 8
v According lo IEC D228 h ]
The different types of conductors are glassied accoriing
to IEC 60228 as lollows
Rigid solid conductors Class 1
Rigidd stranded conductors Class 2
Flexible conductors Classes B andf

11.1.1.1.4 Terminals switable for the cornection of flexible rorductors shal! be located of
shielded so that, f a8 wite of a flexible corductor escapes from a terminal when the conductors
are fitted, there 1s no nek of contast betweer ive parts and gocessibie metal parts, and for
switches for Class |l appliances, between live parts and metal parts separated from accessible
metal parts by supplementary tnsulation only

Furthermeore, there shall be no nsk of short circwting those terminals which are electrically
connected together by switch actien

Comphance 1s checked by inspection and by the foflowing test

a) at the end of & flexible conductor having the mmnimum cross-sectional area specified 1n
fabie 4, the insulation 1s removed for a length of 8 mm One wire of the flexible conductor 1s
ieff free and the remeainder are fully inserted into the terminal and clamped,

b) the free wire 15 bent, without tearing the insulationi back, in every possible direction, but
without making sharp bends around barriers

The free wire of the flexwie conducter shall not touch the relevant parts menfioned above

Furthermore the free wire of a flextble conductor connected to an earthing terminal shall not
touch any live part

11.1.1.1.5 Terminals shall be designed so that they clamp the conguctor without undue
damage to the conductor

Comphance 1s checked by ihspection,

NOTE A testis under conssderation

11.1.1.1.6  Terminals shall be designed so that the insertion of the conductor is prevented by
a stop if further insertion may reduce creepage distances and/or clearances or influence the
mechanism of the switeh

Compliance 1s checked by inspection and during the tests of 1111 1.3and 111114
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11.1.1.2 Screw-type terminals for unprepared copper conductors

11.1.1.2.1 Screw-type terminals shall allow the connection of conductors having cross-sectional
areas as specified in table 4.

NOTE Examples of screw-type terminals are given In figures 1, 2, 3, 4 and 5.

Compliance is checked by inspection, by measurement and by insertion of flexible and rigid
conductors of cross-sectional areas according fo fabla 4.

The conductors shall be able to enter into the terminal aperture without undue force to the
designed depth of the terminal.

11.1.1,2.2 Screw-type terminals shall be designed so that they clamp the conductor reliably
and between metal surfaces.

Compliance is checked by inspection and by the following lost,

a) The terminals are fitted with conductors of the smallest and largest cross-sectional areas
specified in table 4, the terminal screws being tightened with a torque equal to two-thirds of
that specified in the appropriate column of table 20,

b} If the screw has a hexagonal head with a slol, the torque applied js equal to two-thirds of
that specified in column ill of table 20.

¢} Each conductor is subjected to a pull of the force as given in table 6, the pull being applied
without jerks, for 1 min, in the diraction of the axis of the conductor space.

Table 6 — Pulllng forces for screw-type terminals

Terminal size 0 1 2 3 4 5 [ 7

Pulling force N 35 40 50 60 8o 90 100 135

d) If the terminal is declared as suitable for two or more conductors the appropriale pull is
applied consecutjvaly lo each conductor,

During the test, the conductor shall not move noliceably in the terminal.

11.1.1.2,3 Screws and nuts for clamping the conductors shall not serve to fix any other part,
although they may hold the clamping part in place or prevent it from turning,

Compliance is checked by inspection and during the tests of 18.2,
11.1.1.3 Screwless terminals for unprepared copper ;:onductors

11.1.1.3.1 Screwless terminals shall allow, according to their classification, the proper
connection of conductors having cross-sectional areas as specified in table 4 up to and
including 2,5 mm2 of cross-sectional area for flexible conductors, and up to and including
4 mm2 for rigid conductors.

It shall be obvious how the insertion and disconnection of the conductors are intended to be
effected.

NOTE Examples of scrowlass terminals are shown in figure 8,
The intended disconnection of a conductor shall require an operation, other than a pull at the

conductor, such that it can be effected manually with or without the heip of a tool in nermai
use,

53



IS/IEC 61058-1 : 2000

ngnings for the use of 2 tool intended to assist the insertion or disconnection shalf be clearly
distinguishable from the opening for the conductor.

Compliance is checked by inspection, by measurement and by insertion of the appropriate
flexible and/or rigid conductors of cross-sectional areas according to table 4,

The conductors shall be able to enter without undue force into the terminal aperture to the
designed depth of the terminal,

11.1.1.3.2 Screwless terminals shall withstand the mechanical stress occurring in normal use

The conductor shall be clamped reliably and between meta! surfaces, excent that, for terminals
intended to be used in circuits carrying a current not exceeding 0,2 A, one of the surfaces may
be non-metallic,

Compliance is checked by the following test, which 1s carried out with uninsulated copper
conductors, at first having the largest cross-sectional area, and then having the smallest cross-
sectional area specifiad in table 4:

—~ glther rigid. five inserfions and disconnections for solid conductors and one inserticn and
discaonnection ior stranded conduciors,
~ or flexible five insertions and disconnections,

— or rigid and flexible. if the terminal can accept both types of conductors, the [ests are
carried out with rigid and flexible conductors for the number of times indicated above

&) The conductors are inserted and disconnected for the number of times indicated above
using new conduclors each time, except for the last fime, when the conductors used for the
fast but one insertion are clamped at the same place For each insertion, the conductors
are either pushed as far as possible inlo the terminal or shall be inserted s¢ that adeguate
connection is pbvious.

b) After each insertion, the conductor is twisted through 90° in an axial direction and then
subjected to a pull of the force as specified in table 6, the pull is applied without jerks, for
1 min, in the direction of the axis of the conduclor space

¢) If the terminal js declared as suitable for two or more conductors, the appropriate pull is
apphed consecutively to each conductor

During the apphication of the pull, the conductor shall rict come out of the terminal.

After these tests, neither the terminals nor the clamping means shall have worked loose,

NOTE A bending test for rigid conductors is under consideration.

14.1.1.3.3 Screwless terminals intended to be used for the interconnection of more than one
conductor shall be designed so that

-~ after the insertion, the operation of the clamping means of one of the conductors is
independent of the operation of the clamping means of the other conductor;

— dunng the disconnection, the conductors can be disconnected either simultaneously or
sepatately

Compliance is checked by inspection and by tests with the appropriate conductors in any
combinalion,
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11.1.1.3.4 Screwless terminals shall withstand the thermal stress occurring In normal use,

When the clamping means of the screwless tarminal does not form part of the conductive path
through the switch, compliance is checked during the tests of clause 17.

When the switch has a rated number of operating cycles below 10 000, or when the clamping
means of the screwless terminal forms part of the conductive path through the switch,
compliance is checked by the following thermal endurance tost.

For the purpose of this test for switches classified according to 7.1.3.2 and 7.1.3.3, thres
separate new switches are mounted and connected as declared and are placed in a heating
cabinet which is initialfy kept at a temperature of 25 *C £ 2 *C.

Switches classified according to 7.1.3.3 are mounted as in normal use.

For switches classified according to 7.1.3.1, three separate new swilches are kept af
25 *C £ 10 °C throughout this test and only submitted to the current cycles.

During the test, the maximum ratad current is passed through the switches.

Then the switches are subjected to 192 test cycles, each cycfe having a duration of
approximately 1 h, as follows:

a) the lemperature in the cabinet is raised in approximately 20 min to the maximum ambient
‘temperalture. It is maintained within £5 *C of this value for approximately 10 min;

b) the swilches are then allowed to cool down in approximately 20 min to a temperature of
approximataly 30 °C, forced air cooling being allowed. They are kept at this temperature for
approximately 10 min, During the cooling-down period, no current is flowing through the
specimens;

c) the temperature in the heating cabinet shall be measured at a distance of at least 50 mm
from the specimen assemblies.

After the 192 test cycles, the temperature rise at the terminals shall not exceed 55 K when

measured in accordance with 16,2.2 except that the temperature-rise test at the terminals is
carried out at rated current and in an ambient temperature of 25 °C £ 10 *C.

If one of the terminals does nof comply with the tast, the test is repeated using a second set of
specimens all of which shall then comply.

11.1.1.4 [nsulation plércing terminals for insulated unprepared copper conductars

NOTE Requirements and tests based on |EC 60598-2-3 are under conslderation.

11.1.2 Terminals for prepared copper conductors and/or requiring the use of
a speclal purpose tool

11.1.2.1 Common requirements

11.1.2.1.1 Terminals shall be suitable for their purpose when the connection is made as
declared,

-Compliance is checked by inspection and during the tests of clauses 16 and 19.
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11.1.2.1.2 Teirminals shall aliow the connection of conduciors having cross-sectional areas as
declared

Compliance is checked by Inspection and by fitting conductors of the deciared types and cross-
sectional areas

11.1.2.1,3 Terminals shal be designed so that they make connection reliably between metai
surfaces and without undue damage to the conductor

Compliance is checked by inspection and during the lests of clauses 16 and 19 The resulls
are only taken into account when the conductor is clamped directly in the terminal and/or when
the precise method of special preparation is declared In all other cases, the reliabilify is
determined by the end-application.

11.1.2.1.4 Terminals shall be designed so that the insertion of the conductor 1s limited by a
stop, if further insertion may reduce creepage distances andfor clearances or influence the
mechanism of the switch

Compliance is checked by inspection and during the tests of 11 12 1.2 and 111 2.1 3.
11.1.2.2 Screw-type terminals for prepared copper conductors

No further specific requirements

11.1.2.3 Screwless terminals for prepared copper conductors

11.1.2.3.1 Sciewless terminals shall clamp the conductor between metal surfaces, except
that, for terminals intended to be used in circuits carrying a current not exceeding 0,2 A, one of
the surfaces may be non-metallic

Compiliance s checked by inspection.

11.1.2.3.2 Screwless terminais shall withstand the thermal stress occurnng in rormal use
Compliance 1s checked by the appropriate test accordingto 111134

11.1.2.4 Tabs of flat quick-connect terminations

11.1.2.4.1 Tabs forming part of a2 switch shall comply with the dimensions according to figure 7
Compliance 1s checked by measurement

Tabs with dimensions other than these shewn in figure 7 are sllowed only if the dimensions and
shapes are so different as to prevent any mating with the female connector shown in figure 8
and prescribed in iEC 60780,

11,1.2.4.2 Tabs may have an optional detent for latching Round dimple detents, rectangular
dimple detents and hole detents shall be located in the area "EF" along the centre line of the
tab as indicated in figure 7

11.1.2.4.3 Provisions for non-reversible connections may be located in the area "EF" along
the centre line of the tab, as indicated in figure 7
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11.1.2.4.4 The material and plating of tabs shall be appropriate to the maximum temperature
of the tab as specified in table 7.

Tahle 7 — Materlal and plating far tabs

Maximum temperature
Material and plating of tabs of the tab
‘T
Bare copper 155
Bare brass 210
Tin plated copper and copper alloys 160
Nickel plated copper and copper alloys 185
Silvar plated copper and copper alloys 205
Nickel plated stee! 400
Stainless steel 400
NOTE Materials or platings other than those specified may be used, | .« B
provided their electrical and mechanical characteristics are no less | ™
reliable, particularly with regard to resistance to corrosion and mechanical
strength.

11.1.2.4.5 Tabs shall allow the application and withdrawal of female connectors without
damage to the switch such as to impair compliance with this standard.

Compliance is checked by applying axial forces without jerks equal to those specified in
table B. No significant displacement or damage shall occur,

Table 8 — Push and pull forces for tabs

Tab size3l Push 1] Puiit]
N N
2,8 64 i 58
4,8 80 g8 2)
8.3 . 96 88
9.5 120 110

1) The forces are the maximum allowed for a single tab,

2} The value is higher than that of the next largest size of tab
according to the actual design of female connectors of IEC 60760,

3) See figure 7 for tab sizes.

1 .

11.1.2.46 Tabs shall be adequately spaced to allow the connection of the appropriate
uninsulated female connectors.

Compliance is checked by applying an appropriate female connector to each tab in the'most
onerous orientation; during this operation, no strain or distortion shall occur to any of the tabs
or to their adjacent parts, nor shall the creepage distances or clearances be reduced lo values
less than those specified in clause 20. .

NOTE 1 For tabs complying with figure 7, an appropriate female connector is that shown in figure 8.
NOTE 2 Requirements for insulated femala connectors are under consideration.
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11.1.2.5 Insuiation piercing terminals for prepared insulated copper conductors

NOTE Requirements and tests are under tonsideration

11.1.2.6 Soclder terminals

11.1.2,6.1 Snlder terminals sha!l have sufficient solderability

Compliance is checked by applying the refevant tests according to IEC 60068-2-20
For the purpose of test Ta, the conditions of table 9 apply

Compliance with 11 1 2.6.2 for solder terminals with norma! resistance to soldening heat shalil
be checked immediately aiter this test

Table 8 - Test conditions for Ta

Clause of Condition
IEC 60068-2-20
_.4—;2 7483 MNa degreasing 1= reqtired
44 Nao iniha! measuremenis
45 No ageing
46/47 Test method 1 Solder bath at 235 °C or tes! methed 2 Solderng ren at 350 °C s lf
applied, depending on the classiication of terminals as specifiedin 7 2 10and 7 2 11 i
462/4823 Non-activated flux
453/4.82 frnetsionhime 2sfp 33
463 No therma! screen used
4.73 Sofdenng iron s1ze "B”
4.7 2 No thermal heat sink used
473 Application ime of soldering iron. 25 te 3 5
4.8.4 Soldering ime 2 s max
49 No de-wetting
4.10 Finai measurement temperature nse according to clause 16

The dipped surface shall be covered with a smooth and bright solder coating with no more than
small amounts of scattered impearfeclions such as pm-holes or unwelted or de welled areas
These imperfections shall not be concentrated in onie area

11.1.2.6.2 Solder terminals shall have sufficient resistance to soldering heat

For solder terminals with resistance to soldering heat type 1 (classified according fo 7 2 14 1)},
comphance 1s chackod duning the tests of 111 2.6.1

Aftor tho fests, the soidar lerminals shall not have worked loose, or have been displaced in 8
manner impairing their further use, and they shall still comply with the requirements of clause 20

For solder terminals with resistance to soldering heat type 2 (classified according to 7 2 14 2),
compliance is checked by applying the relevant tests according to /EC 60068-2-20

For the purpose of test Tb, the conditions of table 10 apply
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Table 10 - Test conditions for Th

£C €0060-2.20 Candeirn

53 No initial measurements

54755 Test method 1A: Solder bath af 260 *C, or test method 2: Soldering
iron at 350 *C, is applied, depending on the declared typa of solder
terminal

5.4.3 Immersion time:5st 13

5.4.3 No thermal screen used

56.1 Soldering iron size "B”

5.6.3 No thermal heat sink used

5.6.3 Application fime of soldering iron: 5s 1 s

After the tests, the solder terminals shall not have worked loose, or have been displaced in a
manner impairing their further use, and they shall still comply with the requirembnts of clause 20.

11.1.2.6.3 Solder terminals classified according to 7.2.12 shall be provided with means for
mechanically securing the conductor in position independently of the solder.

Such means may be provided by

— a hole suitable for hooking-in the conductor;

- by shaping the edges of the terminal to allow the conductor to be wrapped around the
terminal before soldering;

- aclamping means adjacent to the solder connection.

11.1.3 Additional requirements for terminals for supply connection
and connection of external cords

11.1.3.4_ Each terminal shall be located near to its corresponding terminal of different polarity,
and to the earthing terminal, if any, unless there is a sound technical reason for the contrary.

NOTE According to IEC 60335-1, powar supply cords are assembled with the appliance by one of the following
methods of attachment:

- type X attachment;
- type Y attachment;
- type Z attachment.

12 Construction

12.1 Constructional requirements relating to protection against electric shock

12.1.1 When double insulation-is employed the design shall be such that the basic insulation
and the supplementary insulation can be tested separately, unless compliance with regard to
the properties of both insulations is provided in another way.

Compliance is checked by inspection.

a) If the basic and the supplementary insulation cannot be tested separately, or if compliance
with regard to the properties of both insulations cannot be obtained in another way, the
insulation is considered to be reinforced insulation.

b) Specially prepared specimens, or specimens of the insulating parts, are considered fo be
ways of providing means of determining compliance.

59



IS/IEC 61058-1: 2000

12.1.2 Switches shall be designed so that creepage distances and clearances cannot be
reduced, as a result of wear, below the vaiues specified in clause 20. They shall be constructed
so that if any conductive part of the switch becomes loose and moves out of position, 1t cannot
get so disposed in normal use that creepage distances or clearances across supplementary
insuiation or reinforced insulation are redJdced

Compliance is checked by inspection, by measurement and by manual test

For the purpose of this lest:

— itis not to be expected that two independent fixings will become loose at the same time;

~ parts fixed by means of screws or huts provided with locking washers are regardad as not
liable to become foose, provided thaf these screws or nuts are not required to be ramoved
during user maintenance or servicing,

— springs and spring parts are not regarded as being liable to become locse or fall out of
position if they do not do so during the tests of ciauses 18 and 19

12.1.3 Integrated conductars shall be rig:d, fixed, or insulated so that in normal use creepage
distances and clearances cannot be reduced below the vaiues specified in clause 20

Such insulation, if any shall be such that it cannot be damaged during mounting or 'n nermal
use

Compliance is checked by mnspection and by the tests of clause 20

If the instlatior; ot a conductor is not &t least electrically eqguivalent to that of cables and cords
complying with the appropriate IEC standard and does not comply with the dieleciric slrengih
test made between the conductor and mefal foll wrapped around the insulation under the
conditions specified in clause 15, the conductor s considered to be a bare conductor

12.1.4 For electronic switches with combinations of semiconductor switching devices and
mechamcal switching devices, the contacts connected in senes with the semiconductor
switching device shall be In compliance with the requirements for full disconnection or micro-
disconnection.

12.1.5 For mechanical switching devices connected i parallel to the semiconductor switching
devices, no requirements concernihg the type of disconnection are specified

12.2 Constructional requirements relating to safety during mounting and
normal eperation of the switch

12.2.1 Covers, cover plates, removable actuators and the like providing safety shall be fixed
in such & way that they cannot be displaced or removed except by use of a tooi The fixings {for
a cover or cover plate shall not serve to fix any other part except an actuating member

it shall not be possible to mount removable parts, for example cover plates bearing indicators
or knobs, such that indication of switch positions does not correspond with the actual switch
position
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12.2.2 Fixing screws of covers or cover plates shail be captive,

The use of tight-fitting washers of cardboard or similar material is deemed to be adequate for
this purpose.

12.2.3 A switch shall not be damaged when its actuating member is removed as intended.

Compliance with the requirements of 12,2.1, 12.2.2 and 12.2.3 is checked by inspection and,
for actuating members which do not require a tool for their removal, by the tests of 18.4.

12.2,4 A pull-cord shall be insulated from live parts and designed such that it shall be
possible to fit or to replace it without removing parts causing live parts to become accessible.

Compliance is checked by inspection.

12.2.5 If an illuminated indicator is incorporated in a switch, it shall provide the correct
indication as declared by the manufacturer.

Compliance is checked by connecting the switch to a voltage not devialing by more than 10 %
of the marked voltage for the famp circuit or rating of the switch, whichever is applicable.

12.3 Constructional requirements relating to the mounting of switches
and to the attachment of cords

12.3.1 Switches shall be designed so that the méthods of mounting in accordance with the
manufacturer’s declarations do not adversely affect compliance with this standard.

12.3.1.1 These methods of mounting shall be such that the switch cannot rotate, or be
otherwise displaced, and cannot be removed from an appliance without the aid of a tool. If the
removal of a part, such as a key, is necessary during the normal use of the switch, then the
requirements of clauses 9, 15 and 20 shall be satisfied before and after such removal.

.

Compliance is checked by inspection and by manual test.

a) Switches fixed by a nut and a single bush concentric with the actualing means are deemed
to comply with this requirement, provided that the lightening and/or loosening of the nut
regiires.the use of a tool, and that the parts have adequate mechanical strength.

b) An incorporated switch mounted by screwless fixing is deemed to comply with this
requirement if the use of a tool is required before the swilch can be removed from the
appliance.
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13 Mechanism

For electronic switches, these requirements apply only to those electronic switches provided
with mechanical switching devices

13.1 For d c. switches, the speed of contact making and breaking shall be independent of the
speed of actuation, except for those switches with either a rated vgltage not exceeding 28 V or
a rated current not exceeding 0,1 A

13.2 Switches shall be constructed so that the moving contacts can come to rest only in the
"ON" and "OFF" posttions, An intermediate position 1s permissible if it corresponds to an
intermediate position of the actuating member providing that this does not give a misieading
indication of 2 marked "QFF" position and that the separation of the contacts 1s then adequate

A switch 1s deemed to be in the "CN" position as soon as the contact pressure s sufficient to
ensure compliance with the requitements of clause 16

A swifch 1s deemed to be In the "OFF" position when the separation of the contacts 1s sufficient
to ensure compliance with the requirements of clause 15

The adequacy of the separation of the contacts in an intermediate position is determined by
comphance with the requirements of clause 15 as specified for the adiacent "OFF" position

13.3 When the actuating member |5 released, it shall take up automatically or stay in the

pesition corresponding to that of the moving contacts except that, for switches which have only
cne rest position, the actuating member may take up its normal rest position

Compliance with the requirements of 13 1, 13 2 and 13 3 1s checked by manual test, the swifch
being mounted according to the manufacturer's declarations and the acluating member being
actuated as in normal use,

If necessary, the adequacy of the separation of the contacts in an intermediate position Is
determined by a dielectnic sirength test in accordance with 15 3, the test voltage being apphed
between the relevant terminals, withoul removing any cover

13.4 A cord-operated switch shall be construcied so thai, after actuating the switch and
releasing the cord, the relevant parts of the mechanism are in a position from which they allow
the immediate performance of the next movement in the cycle of actuaton

Compliance is checked by inspection and by the following test

Cord-operated switches shall be actuated from any one position to the next position, by the
application and removal of a steady pull not exceeding 45 N vertically downwards, or 70 N at
45° (o the vertical, with the switch mounted as declared

13.5 Multi-pole switches shall make and break all related poles substantially together unless
otherwise declared according to 6.2 of table 3 For switches with swiiched neutral, the neutral
may make before and break after the others

Compliance 1s checked by inspection and, if necessary, by test.
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14 Protection against'solid foreign objects, ingress of dust, water,
and humid conditions

14.1 Protection against solld forelgn objects

Switches shall provide the declared degree of protection as in 13.3 of IEC 60529, against solid
foreign objects when mounted and used as declared.

Compliance is checked by the appropriate test specified in IEC 60529,

Detachable parts are removed. A swilch which relies on mounting in, or on, an appliance for
the declared degree of protection against solid foreign objects shall be suitably mounted in, or

on, a closed box to simulate the appliance, and the tests shall be performed using this
simulated assembly.

14.2 Protection against ingress of dust

Switches shall provide the declared degree of protection against ingress of dust when mounted
and used as declared.

Compliance is checked by the dust test according to IEC 60529, test for first characteristic
numeral 5 or 6,

a) The test is carried out according to category 2 of [EC 60529.

b) The switches are placed in a position of normal use inside the test chamber. Detachable
parts are removed. A switch which relies on mounting in, or on, an appliance for the
declared degree of protection against ingress of dust shall be suitably mounted in, or on, a
closed t}ox to simulate the appliance, and the tests shall be performed using this simufated
assembly.

¢) The test shall be continued for a period of 8 h. During the 8 h period, the switch under test
shall be alternatively loaded for 1 h with the maximum rated current and 1 h without
current.

d) For the test for first characteristic numeral 5, the switch is deemed to comply if
all actions function as declared;

|

—~ the temperature rise at the terminals does not exceed 55 K when tested in accordance
with 16.2, with the exception that the temperature-rise lest at the terminals is carried out
at rated current and at an ambient temperature of 25 °C + 10 °C;

- the dielectric strength requirement of 15.3 applies with the exception that the specimens
are not subjected to the humidity treatment before the application of the test voltage.
The test voltage shall be 75 % of the corresponding fest voltage specified in 15.3;

~ there is no evidence that transient fauit between live parts and earth metal, accessible
metal parts, or actuating members has occurred,

8) For the test for first characteristic numeral 6, the protection is satisfactory if no deposit of
dust is observable inside the switch at the end of the test.

f) The switch shall be tested in the most unfavourable position taking into consideration the
manufacturer's declarations.
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14.3 Protection against ingress of water

Switches shall provide the declared degree of protechion against ingress of water when
mounted and used as declared.

Compliance is checked by the appropriate tests specified in IEC 60529 with the switch placed
in any position of normal use. Switches are allowed to stand at 25 °C + 10 °C for 24 h before
being subjected ic the following test.

The test is then carried out according to IEC 60529 as follows:

— IPX1 switches as described in 14.2,1 with the drain holes open;

~ |PX2 switches as dascribed in 14.2.2 with the drain holes open,

— IPX3 switches as described in 14.2.3 with the drain holes closed,

—~ IPX4 switches as described in 14.2.4 with the drain holes closed,

- IPX5 switches as described in 14.2.5 with the drain holes closed;

—~ [PX6 switches as described in 14.2.6 with the drain holes closed;

- IPX7 swilches es described in 14.2 7 with the drain holes closed.

Immediately after the appropriate test, the switch shall withstand the dielsectric strength test

specified in 15.3, and inspection shall show that there is no trace of waler on insulation which
could result in a reduction of creepage and clearance below the values specified in clause 20

a) The switch shall not be slectrically loaded during these tests The water temperature shall
nol differ from that of the switch by more than 5 K.

b) Detachable parts are removed.

¢) Switches incorporating separate gaskets, screwed glands, membranes or other sealing
means, manufactured from rubber or thermoplastic materials, are aged in a heating cabinet
with an atmosphere having the composition and pressure of the ambient air and ventilated
by natural circulation

d) Switches without T-rating are kept in the cabinet at a temperature of 70 *C t 2 °C, and
switches with T-rating are kept in the cabinel at a temperature of T + 30 *C for 240 h
Switches with glands or membranes are fitted and connected with conductors as specified
in clause 11 Glands are tightened with a torque as specified in table 21. Fixing screws for
enclosures are tighlened with a torque as specified in table 20.

e) Immediately after ageing, the parts are taken out of the cabinet and left at 25 *C + 10 °C,
avoiding dJirect daylight, for at lsast 16 h.

f) A swilch which relies on mounting in, or on, an appliance for the declared degree of
protection against harmful ingress of water shall be suitably mounted in, or on, a closed box
to simulaie the applhance, and the tests shall be performed using this simulated assembly.

g) For the tests of second charactenistic numerals 3 and 4, preferably the hand-held spray
nozzle spectfied in IEC 60529 shall be used.
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14.4 Protection against humid conditions

All switches shall be proof against humid conditions which may occur in normal use.

Compliance is checked by the humidity tfreatment described in this subclause, folfowed
immediately by the tests of 15.2 and 15.3. Cable inlet openings, if any, and drain-holes are left
open. If a drain-hole is provided for a water-tight switch, it is opened.

a) Detachable parts are removed and subjected, if necessary, to the humidily treatment with
the main part.

b) The humidity treatment is carried out in a humidity cabinet containing air with a relative
humidity between 91 % and 95 %. The temperature of the air, al all places where
specimens can be Jocated, is maintained within 1 *C of any convenient value (l) between
20 *C and 30 *C.

¢) Before being placed in the humidity cabinet, the specimens are brought to a temperature
between t and t + 4 °C.

Tha specimens are kept in the cabinel for 96 h.

d) Immediately after this treatment, the tests of 15.2 and 15.3 are made aither in the humidity
cabinet, or in the room in which the specimens were brought to the prescribed temperature
after the reassembly of any detached parts.

The swifch shall not show any damage such as to impair compliance with this standard.
NOTE 1 In most cases, the specimens may be brought to the spacified temperature by keeping them at this
temperature for at least 4 h before the humidity treatment.

NOTE 2 In order to achieve the specified conditions within the cabinet, it is necessary to ensure constant
circulation of the air and, in general, lo use a cabinet which is thermally insulated,

-

15 Insulation resistance and dielectric strength
15.1 The insulation resistance and the dielectric strength of.switches shall be adequate.

Compliance is checked by the tests of 15.2 and 15 3, the.tests being made immediately after
the test of 14.4.

The test voltage according to table 12 is applied in the case of

—~ operational insufation; between the different poles of a switch, For the purpose of the test,
all the parts of each pole are connecled logether;

— basic insulation: between all live parls connected logether and a metal foil covering the
outer accessible surface of the basic insulation and accessible metal parts in contact with
the basic insulation;

— double insulation:-between all live parts connected togsther and a metal foil covering the
" outer, normally not accessible surface of basic insulation and non-accessible metal parts;
and following this: between two metal foils covering separately the inner, normally not
accessible surface of ‘supplementary -insulation and connected to non-accessible metal
parts, and the outer, accessible surface of supp!emenrary insulation and connected to
accessible metal parts;

~— reinforced insulation: between all live parts connected together and a metal foil covering the
outer accessible surface of reinforced.insuiation and accessible metal parts;

- contacts: between the open contacts of each pole of a swiltch.
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The foils are not pressed into openings but are pushed into corners and the like by means of
the standard test finger.

In cases where basic jnsulation and supplementary insulation cannot be tested separately, the
insulation provided is subjected to the test voltages specified for reinforced insulation,

For elactronic switches, the test is carried out across full disconnection and micro-
disconnection only on electronic switches with mechanical switching devices connected n
series with the semiconductor switching device

For electronic switches, the tests are nof carried out across protective impedances and poles
interconnectsd by components,

15.2 The insulation resistance is measured with a dc¢ voltage of approximately 500 V
applied, the measurement being made 1 min after apphication of the voltage

The insulation resistance shall not be less than specified in table 11

Table 11 —= Minimum insulation resistance

Insulation to be tested Insulation resistance
Mi2 R
Operahional 2
Rastc 2
Supplementary ]
Reinforced 7

NCTE Materiais such as ceramic or porcelain are considered to have adequate tnsulation resistance and are not
subjected to the insulation resistance tests

158.3 The insulation is subjected to a voltage of substantially sine-wave form havirig a
frequency of 50 Hz or 60 Hz The test voltage shall be raised uniformly from 0 V fo the value
specified in table 12 within not more than 5 s and held &t that value for & s

No flashover or breakdown shall occur Glow discharges without drop In voltage are neglected
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Table 12 - Dlelectric strength

Insulation or
disconnection
to be tested 2)

Test voltage (r.m.s.)

Rated voltage
up to and
including 50 V

Rated voltage
above 50 Vup to
and including 130 V

Rated voltage
above 130 Vup to
and including 250 V

Rated voltage above
250 Vup to
and including 440 V

v v v v
Functional insulation 3) 500 1 300 1 500 1500
Basic insulation 4} 500 1300 1500 1500
Supplementary . 1300 1 500 - 1500
insulation 4)
Reinforced 500 2 600 3000 3000
insulation 4 5}
Across efectronic 100 400 500 700
disconnection
Across micro- 100 400 500 700
disconnection
Across full 500 1300 1 500 1500
disconnection
NOTE 1 Up to 50 V. Not intended to be connected direct to the mains and not expected to be subjected to

temporary overvoltages as defined in |[EC 60364-4-442,

NOTE2 OverSCV:

The values are based on |IEC 60364-4-442,

~ For functional, basic and supplementary insulation, and for full disconnection, the values are calculated with the
formula:; Uy + 1 200 V and rounded.

— For micro and electronic disconnection, the values are calculated with the formula: Uy + 250 V and rounded.

NOTE 3 In this standard, the maximum voltage considered between line and neutral is Uy = 300 V.

1) The high-voltage transformer used for the test shall be designed so that, when the output terminals are shor-

2)

3

4)

5

circuited after the output voltage has been adjusted to the test voltage, the output current is at least 200 mA. The
overcurrent relay shall nat trip when the autput current is less than 100 mA. Care is taken that the r.m.s. value of
the tast voitage is measured within £3 %,

Special components which might render the test impractical such as discharge lamps, coils, windings, or capacitors
are disconnected at one pole, or bridged; as appropriate to the insulation being tested. Where this is not practical
on the specimens to be used for the test of clauses 16 and 17, the test of 15.3 shall be carried out on additional
specimens. These may be special specimens with the appropriate components omitted,

An example is the insulation between poles (see definition 3.7.5).

For the' test of basic, supplementary and reinforced insulation, all {ive parts are connected togéther and care Is
taken to ensure that all moving pails are In the most onerous position,

For switches incorpordting reinforced insulation as well as double insulation, care is taken that the voltage applied
to the reinforced insulation does not overstress the basic or the supplementary parts of the double insulation.
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16 Heating

16.1 General requirements

Switches shall be constructed so that they do not attain excessive temperatures in normal use
The materials used shall be such that the performance of the switches Is not adversely affected
by operation in normal use al the maximum rated current or declared thermal current and rated
temperature of the switch.

16.2 Contacts and terminals

16.2.1 The material and design of the contacts and terminals shall be such that the oper-
ation and performance of the switch is not adversely affected by their oxidation or other
deterioration.

16.2.2 Compliance is checked by inspection and by the following tests

The tests are carried out as follows.

a)

b)

c)

d)
e)

f)

gl

h)

il

Switches with terminals for unprepared conductors are fijted with conductors of a minimum
length of 1 m, unless the manufacturer declares a length below 1 m, and having the
medium cross-seclional area specified in table 4,

Swilches with terminals for prepared conductors are fitted with conductors of a jength of
1 m or less, if so declared by the manufaclurer, and having the appropriate cross-sectional
area as declared by the manufacturer

Terminal screws and/or nuts are ightened with a torque equal to twe-thirds of that specified
in the appropriate column of table 20

Actuating members of biased switches are fixed in the declared "ON" position,

On swilches fitted with screwless terminals, care should be laken to ensure thal the
conductors are correctly fitted to the terminals in accordance with clause 11

The poles of swifches which make simultaneously may be connected in series by means of
conductors The minimum length of the conductors between two poles shall be 1 m unless
the manufacturer declares a length below 1 m.

The switches are placed or mounted as declared in a suitable healing or refrigerating
cabinel without forced convection

NOTE t A cabinet with forced convection may be used, provided the test specimen(s) is {ate) not eflected by
this forced convection.

NOTE 2 Electronic switches need not be placed in o healing or fefrigerating cabinel.

Switches with a T-raling up to and including 55 °C are tested at a lemperature of 20°C £ 2 *C
without forced convection. Swilches with T-rating above 55 °C are placed in & healing
cabinet without forced convection and the temperalure is raised to the T-raling of the
swilch The temperature of the cabinet 1s maintained at T+ 5 “C or T + 0.05 T, whichever
is greater

The temperature of the air in which the specimens are placed shall be measured as near as
possible to the cenlre of the space occupied by the specimens and at a distance
approximately 50 mm from the specimen.
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The test circuit is shown In figure 18. The load is seat with switch A closed.

The specimens are subjected to 20 operating cycles with no current flowing. The actuating
mamber is left in the most unfavourable "ON" position and the switches are loadad with a
current of 1,06 times the maximum rated current for resistive load. If there are more "ON"
positions. then the verification shall be realized at the most unfavourable one. Any con-
venient a.c. or d.c. voltage may be used for the test circuit.

In case of doubt about the test results, the test shall be carried out at the rated voltage and
rated resistive load current. For switches designed for a.c. voltage and switches rated for
d.c. voltage where no polarity is given, the test performed with d.c. voltage shall be
performed in both polarities and an average value calculated.

Muftiway switches classified according to 7.1.13.4.1 to 7.1.13.4.5 are loaded as spec:f.red in
17.2.1.1 resumng in the maximum heating.

The division of the individual loads for switches for deciared specific load shall follow the
manufactursr's declaration.

Components (other than contacts and their assoc;ated current-carrying parts) which may
produce heat or influence the temperature at the ferminals are not energized during the
test, These components should be disconnected, or the voitage for the test chosen .to
ensure the minimum heating effect.

The maximum rated current is maintained at least for 1 h or until a constant temperature at
the terminals is attained. A temperalure is considered to be constant when three successive
readings taken at intervals of 5 min indicate no change greater than 2 *C.

NOTE Care should be taken to ensure that the test current remains stable during the duration of this test.

Temperature at the terminals is determined by means of fine wire tharmocouples which are
positioned so that they have negligible effect on the temperature being determined, the
measuring points are positioned on the terminals as close as possible o the body of

the switch. If the _thermocouples canno! be positioned directly on the ferminals, the
thermocouples may be fixed on the conductors as close as possible to the swilch.

The temperatura rise at the terminals shall not exceed 45 K.
For electronic switches, the following additional test conditions apply:

= for the tests of electrical contacts connected in series with a semiconductor swilching
device, the semiconductor switching device is short-circuited;

— cord swilches shail be tested faying on a dull black bainted plywood surface in the
normal position;

- if the switch has a mechanical contact which is connected in parallel to the
samiconductor switching device, the temperature rise is measured immaediately before
the contacts close. Alternalively, the temperature rise of the swilch may be measured
on specially prepared specimens:

+ switches classified according to 7.1.17.1, 7.1.17.2 and 7.1.17.4 are lested as
prescribed in a) to n), using resistive load;

¢ switches for specific test conditions of end appiication (see 7.1.17.3) are tested in or
together with the appliance(s).

69



IS/NIEC 61058-1 : 2000

16.3 Other parts

16.3.1 Other parts of switches shall not attain excessive temperatures such that the
performance or operation of the switch is impaired or a hazard is presented to the user andfor
the immediate surroundings of the switch in normal use

16.3.2 For mechanical switches, compliance is checked by the following tests.

a)

b)

c)

dj

g)

h)

The switches shall be mounted as declared and fitted with conductors and ioaded with a
test current as prescribed in 16.2.2 with the additional requirement that the test on all
switches is carried out at the maximum rated temperature.

For switches only partially suitable for a rated ambient temperature higher than 55 *C,
those paris which are accessible when the switch 1s mounted as declared shall be exposed
to a temperature not higher than 55 °C.

The temperature of metal mounting surfaces of the test equipment shall be between T and
20 °C.

If other heating sources are incorporated or integrated in the switch, these circuits shall be
of the maximum power declared and are connected lo a supply having & voltage between
0,94 and 1,06 times the raled voltage, whichever will produce the most heat

NOTE Exampies of such healing scuwrces are tungsten flament lamps or discharge lamp assemblies
incorperating resistors,

The temperature of the parts and/or surfaces of the switch indicated in table 13 shall be
determined by means of fine wire thermocouples or other sequivalent means, so chosen and
positioned that they have the minimum effect on the temperature of the part under test

Thermocouplas used for determining the temperature of surfaces are attached to the back
of blackened discs of copper or brass 5 mm in diameter and 0,8 mm thick

As far as possible, the discs are positioned on that part of the surface likely to attain the
highest temperature in normal use,

In determining the temperature of actuating members, consideration has te be given to all
parts which are gripped i normal use and to non-metallic parts where they are in contact
with hot metal.

During this test, the temperatures shall not exceed the values specified in table 13.

NOTE The temperature limits of table 13 are based on the values specifted in IEC 60335-1 Since these
values arg under consideration, it will be necessary to review them,

16.3.3 For electronic swifches, compliance is checked by the following tests.

aj

The efecironic switch shall be mounted as declared and fitted with conduciors in accord-
ance with table 4. The tests are carried out at the maximum rated temperature.

The test circuit is shown in figure 18. The load is set al rated voltage with switch A closed

During the test, the electronic swifch shall be energized. The electronic swilch is left
the most unfavourable ON position. If there are more than one ON positions, then the
verification shall be realized at the most unfavourable one

if the switch has a mechanical contact which is connected in parailel lo the semiconductor
switching device, the temperature is recorded in the position immediately before the contact
closes.

70



b)

c)

d)

IS/IEC 61058-1 : 2000

During the test, the voltage shall be between 0,94 and 1,06 times the rated voitags,
whichever produces the most heat.

During the test with thermal current, one or few reference points are selected, and the
temperatures are recorded.

NOTE 1 The temperature recordings may be used for comparative heating tasts In the and application under
maximum current and cooling conditions.

The load conditions are as follows:

— for electronic switches for which no thermal current is declared, the tests are carried out
with rated current and duty type;

- for electronic switches for which a thermal current is declared, the tests are carried out
with the specified thermal current and duty type;

— for electronic switches for a specific end application, the lests are carried out in or
together with the appliance.

NOTE 2 The heating occurring at full load current of the end application with iis rated duty-type, under the
cooling conditions present at the end application, should not be higher than the values recorded during the test
with thermal currant.

NOTE 3 Information concerning the apprepriate reference point(s) (for example, metal heat sink, insufating
material related to the heat sink) may be given by the manufacturer.

For elactronic switches_only partially suitable for a rated ambient temperature higher than
35 °C or 55 *C (classifications 7.1.3.4 or 7.1.3.1), those parts which are accessible when
the electronic switch is mounted as declared shall be exposed to a temperaturs not higher
than 35 °C or 55 *C.

The temperature of metal mounting surfaces of the test equipment shall be between T and
the ambient temperature.

If heating sources other than the electronic components are incorporgted or integrated in
the electronic switch, these circuitls shall be of the maximum poweér declared and are
connectad to a supply having a voltage between 0,94 and 1,06 times the rated volitage,
whicfever will produce the most heat.

NOTE Examples of such heating sources are tungsten filament lamps or discharge lamp assemblies
incorporating resistors.

The temperature of the parts and/or surfaces of the swilch indicated in table 13 shall be
determined by means of fine wire thermocouples or other equivalent means, so chosen and
positioned that they have the minimum effect on the temperature of the part under tes!

The maximum temperatures of windings are determined by the resistance method by
calculating the temperature rise t and adding this value to the ambient temperature.

The temperature rise of copper windings is calculated from the formula:
t=(Ry—-RIN2345+ ) I Ry — (2 - ty)

where

t is the temperature rise;

Ry is the resistance at the beginning of the test;

R, is the resistance at the end of the test;

ty is the ambient temperature at the beginning of the test;

ta  is the ambient temperature at the end of the test.

At the beginning of the tesf, the windings shall be at ambient temperature.

NOTE It is recommended that the resistance of windings at the end of the test be determined by laking
rasistance measurements as soon as possible after switching off, and then at short intervals so that a curve of
resistance against time can be plotted for ascertaining the resistance at the instant of switching off.
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f

Thermocouples used for determining the temperature of surfaces are attached to the back
of blackenad discs of copper o brass 5 mm in diameter and O 8 mm thick

As far as possible, the discs are posiioned on that part of the surface hikely to attamn the
highest temperature in normal use

g} In delermining the tempsralure of actuating members, consideration has to be griven to al

parts which are gnipped in Use and to non-metallic parts where they are in contact with nat
metal

h) The setling, if any, 1s adiusted in such a way that the highest temperature nse will occut

During the fest, the switch stafe shall not change, fuses and other protective devices shal
not operate and the permissible maximum temperatures n table 13, first column, shali not
be exceeded,

NOTE 1 Smail unintended vaniations of the swnteh siate, for exampie teversible vanation of phase angle are
disregarded

NOTE 2 During the test, ine temperatures necessary te perform the iest of 211 and annex E are to be
msasured

Table 13 - Permissible maximum temperatures

Maximum temperature
Normal conditions Abnormal
Parts Subclauses conditions
162 2and 1632 Clatise 23
G G
Rubber or polyvinyl chlonde msulation of non-detachable cables
ang cords
without T-marking, F- 135
~ wnth T marking | T 130
Cord sheaths used as supplementary insulation 6C 120
Rubbe: vthe that synthetic, used for gaskets of gther parts, the
detenisration of which coula affect safety
- whan used as supplementary insuiation
of as reinforced insulation , . 85 125
- i other cases 75 135
Matenal used a5 insulation other than that specified for wires
~ pnnted circuit boards 2
Moulding of
48 4 3,
- thermosetting matenals
41 4
— theroplastie matanals
Al actessible surfaces except those of actuating
membaors or handles 85 100
b Accessible surfaces of attuating members or handles which are
hetd far shorl penads only
- of metal .o 80 100
- of porceloin or vitreous material 70 100
| = of moulded matena! or runber ‘ 85 100
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Table 13 {Conlinued)

Maximum tempera!urew
Normai conditions Abnormal
Parts Subclauses conditions
16.3.2 and 16.3.3 Clause 23
C *C
Inside of enclosures of insuiating material .. .. . ... ... 3 i
Windings ~ Thermal classificat:on €
—class Ao o . L e e e e 100 135
—elaSS B . 115 150
—elass B 120 155
welass F.o . L L . L e 145 180
-clags M. . .. o o ) 165 200
-class 2006 ... .. ... ... 185 220
-class 220 . . ... . ‘ ‘ 265 240
- class 250 ... ... .. o e 238 270
Terminals and terminatians for unprepared cenductors | 80 7. 125 &
Other terminals and terminations. . . ) LR

1

2

4

5)

8)

7

8)

)

This lemit applies to cables, cords and wites complying with the relevant IEC standards, for others, it may be
different.

This limit will became applicable as soon as thete are 1EC standards for gh-temperature cables, cords ang
wires

The matenal must be according io IEC 60853-1 The maamum permissible lemnperature shall not exceed
values which can be proved to be safe in service for the materials in guestion

Thare is no specific imt The material shall withstand the test of clause 21, for which purpose the
tomperature shall be measured

The permissible tempefature rises at the inside of enclosures of insuiating matenal are those indicated for
the televant materials.

The thermal classification 15 the thermal class according to IEC 80085 with the fellowing deductions which
take into consideration the conventional difference between the average temperature and the maximum
temperatute

- Classes AandE...... . ... 5°C
~ Classes BandF ........... 10°C
~ Classes Hto 250, .........158'C

The temparature measured shall not oxceed 80 *C, uniess a higher value has been declared by the
manufactufer

The temperature measured shall not exceed 125 *C, unless a higher value has been declared by the
manufacturer

for mechameal swichaes, the maximum petmissibie Yamperature shall hot exceed that which can be shown
to be safe in service for these materials The materal shall withstang the test of clause 2%, for which
purpose the temporature shall be measured,
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Table 14 - Temperatures for'thermosetting materials used for electronlc switches

Maximum temperature
Normal conditions Abnormal
Parts Subclauses conditions
16.3.2 and 16.3.3 Clause 23
"C o]
Material used as insulation other than that specified for wires:
— melamine-formaldehyde, phenol-formaldehyde
or phenol-furfural resing .......ccvvsseesenees 135 (225) V) 145 (225) 1
— urea-formaldehyde resin....c..ueerearcenimensmsmssersseressassnnes 115 (200) V) 125 (200)
Moulding of:,
- phenol-formaldehyde with cellulosa fillers.........ccecrerevnns 110 (200) 1 165 (200) 1
- phenal-formaldehyde with mineral fillers........c.cevnrmviiannes 125 (225) 1 185 (225) 1
— melamine-formaldahyds.......ccicuerisninsnnennnmssaniemmanie 100 (175) 1 175
- urea-formatdehyde ............ R TR e " 80 (175) 1 175
- polyester with glass-fibre reinforcement........coivviicivrnnen 135 185
- sillcone rubber ........ o 170 225
- poly‘letrafruorethylene T TCU Ty 280 290

1} The values In parenthases apply if the material is in contact with hot matal parts, not submitted fo electrical
strass, however.

17 Endurance 3

17.1 General requirements

17.1.1 Switches shall withstand without excessive wear or other harmful effect the electrical,
thermal and mechanical stresses that occur in normal use,

For all switches except electronic switches, compliance is checked as specified in 17.1.2.
For elsctronic switches, compliance is checked as specified in 17.1.3,
The different types of tests are specified in 17.2.4. s

47.1.2 The sequence of tests for all switches excepl electronic switches is as follows:

- atest at high speed specified in 17.2.4.3; this test only applies to swifches with more than
one pole, and where the type of connection is of polarity reversal,

— alest at slow speed specified in 17.2,4.2; g

- an increased-voltage test at accelerated speed as specified in 17.2.4, 1 th:s test does not
apply to switches classified according to 7.1.2.9;

~ a locked-rotor test as specified in” 17.2.4.9 at accelerated speed; this test only applies to
swilches classified according to 7.1.2.9;

— alest at accelerated speed as specified in 17.2.4.4;

74 -




ISAEC 61058-1 : 200C

a temperature-rise test in accordance with 16.2, with the exception that the temperature-
rise test al the terminals is carried out al rated current and in an ambient temperature of
25°C +10 *C;

a disleciric strength fest in accordance with 15.3, with the exception thal the specimens are
not subjected to the humidity treatmeni before the application of the test voltage The test
voltage shall be 75 % of the corresponding test voltage specified in that subcilause

17.1.3 Electronic switches are tested as specified in table 15 and according to the following
test conditions depending on their classificationin 7 1 17

under functional test conditions according to 7 1 17 1 with thermai current or with maximum
rated resistive current, if no thermal current 1s declared, and without forced cooling,

under simulated test conditions according to 7 1,17 2 and with type of load according to
7.1 2 and under the cooling conditions classified 1n 7 115 and with test conditions as
specified in tables 17 and 18;

under specific test conditions of end application according to 7 1 17 3, in or together with
the applhance and under the cocling conditions of the apphiance.

under test conditions according to duty lype according to 7.1 17 4, the tesls may be
performed in combination with simulated test conditions or speciic test conditions of the
end application

NOTE Adoimonal mechanical opcrating means (for exampie actuating members such as speed-immuit setlings
for elactric tools) are ignered,

The electrical, thermal and mechanical conditions of these tests shall be as specified in 172 1
1722and 17 2 3.
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Table 15 - Electrical endurance tests for the different types of electronic switches with or without electrical contact(s)

Test conditions
Functional test (7.1.17.1) Simulated test (7.1.17.2) Specific test condition of
Type of electronic switch?) (Tables 17, 18) end application (7.1.17.3)
Complete Contacts only Complete Contacts only Complete Contacts only
switch switch switch
sSsD VW TE1 —- TL3 e TL4 —
it TCS, TC6, TC8 Tcs, TC6, TC8 TCS, TC6, TC8
contact(s) TE1, TE3 TE1, TE3 TE1, TE3
SSD with TL1 Sarial contact: < TL3 Serial contact: TL4 Serial contact:
co:f;'c’"(s) TC5, TC8, TC8 TC1, TC4 with TL2 TCS, TC6, TC8 TC1, TC7 with TL3 7Cs, TC8 TC7 with TL4
TE1, TE3 TE1to TE3 TE1, TE3 TE1 ta TE3 TE1, TE3 TE1 to TE3
(SSD short-circuited) 2- (88D short-circuited) 2) * (88D short-circuited) 2)
SSD with TL1 Parallel contact: TL3 Parallel contact: TL4 Paraliel contact:
cg:::g;:‘) TCS, TCB, TC8 TC1, TC4 with TL2 TCS, TC6, TC8 TC1, TC7 with TL3 - TCS, TC8 TC7 with TL4
TE1, TE3 TE1 to TE3 TE1, TE3 TE1to TE3 TE1, TE3 TE1to TE3
(55D disconnected) (SSD disconnected) ($SD disconnacted)
SSD with TL Serial contact: TL3 Serial contact; TL4 Serial contact:
';’a'r‘a'lfe“," e _ | Tcs, Tce, TCa TC1, TC4 with TL2 TCS, TCS, TC8 TC1, TCT7 with TL3 TCS5, TC8 TC7 with TL4
contact(s) F?ﬂ’: | TE1, TE3 TE1 1o TE3 TE1, TE3 TE1 to TE3 TE1, TE3 TE1 to TE3
[::-_-_\____ s (SSD short-circuited) 2} (SSD short-circuited) 2) (SsD sh'ort-circuilad) 2
Parallel contacl: Parallel contact: Paralle] contact:
TC1, TC4 with TL2 TC1, TCT with TL3 TC7 with TL4
TE1 to TE3 TE1 to TE3 TE1 to TE3
(SSD disconnected) (58D disconnected) {SSD disconnected)

000e
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Table 15 (continued)

T

1c

TE

= type of test load
TL1 = thermal cur-ent or maximum rated resistive current, if no thermai current i1s declared
Ti2 = maximum rated resistive current
TL3 = rated load (7.1 2)
TL4 = declared specific load (7125}
= type of test condition:
TC1 = increased-voltage test at accelerated speed (17 2.4 1)
TC2 = test at slow speed (1724 2)
TC3 = test at high speed (17 2.4 3}
TC4 = test ot accelerated speed (1724 )
TC5 = manual functional test. 20 imes at maximum manual operating speed to perform Lhe fult function of the electronic switch (17 2 4 &)
TCG = test at minimum load (17 2 4 6)
TC7 = test condition according to TC4, number of operating cycles 1 Q00 ¢r the declared number ¢f cycies whichever 1s the lowest (17 24 73
TC8 = full number of operating ¢ycles at accelerated speed (17 2 4 8)
= type cf evaluation test
TE1 = functional comphance (172 5 1)
TEZ2 = thermal compliance (17 2.5 2)
TE3 = insulating compliance {17 2 5 3)

i

2,

EH

SSD = semiconductor switching device

The short circuit shall be performed mn a way to allow the lerminals and contacts and other parts designed for the maximum fated cuirent 1o be loaded with the maxsmum rated
current

For combinations of S80 and mechamcal contacts. where the function of the SSD and the meckanmical contacts are wndependent of each cther, the requirements of Part 1 apply

for the mechanical contacts

1-85019 23Sl
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17.1.4 After all the tests specified, the specimens shall meet the requirements of 17.2.5.

17.2 Electrical endurance tests
47.2.1 Electrical conditions

17.2.1.1 The switch shall be loaded as specified in table 17 and/or table 18 and connected in
accordance with the circuit(s) as given in table 2 if applicable, following the declaration
accordingto 7.1.13.

Switches of a declared specific type and/or connection are connected and loaded as specified
by the manufacturer.

Circuits and contacls which are not intended for external loads are operated with the
designated load. 8

Whers, in table 2, an auxiliary switch (A) is symbolized in the test circuit, the tests for the two
ON-positions of the specimen (S) are performed on two separate sets of test samples. The
caonnection to the test load to be performed for the two tests is symbolized in table 2 by an
auxiliary switch A.

Multiway switches classified according to 7.1.13.4.2 lo 7.1.13.4.5 are loaded according to
table 16. :

Table 16 — Test loads for multiway switches

Operating cycles Switch position of Tygzbocfl ::' ;L‘;h Load
First haif Highest load 7.1.13.4.2 In
' 7.1,:2.4.5
Next lower load -+ 7.1.13.4.2 0.8xlg
7.1.:3.4.5 ’
Further next lower load 7.1.13.45 0,533 x Ig
Second half Highest load 7.1.13,42 In
7.1 .:;,4.5
Next lower load 7.1.13.4.2° 05xIg
7.1.:%.4.5
Further next lower load . 7.1.13.45 0,333 x /g
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The load for the other switch positions 1s that resulting from the loads necessary fo achieve the
conditions specified above

For circuits according to 7.1 2 7 tor specific lamp load, the connection and tesl load 1s as
specified by the manufacturer using the maximum occurring inrush current al room
temperature.

No electrical endurance tests are necessary for swilches for 20 mA load as classified In
7.1.2.6.

NOTE For a specific lamp load, 1t is recommended that the specimen be operated with loads that are used in the
field rather than with synthetic loads, Forced cooling of the specific lsmp ioad may be applied 1 order to ensure
told resistance for each operating cycle and shorten the test time,

For electronic switches, the tesl circuit shall be as shown in figure 19 The declared load shal,
be set at rated vollage before the electronic switch is tnserted into the circunt

17.2.1.2 When increased-voltage conditions are specified, the foads used are those specifiec
for tests at rated voltage, the voltage then being increased to 1,15 the rated voltage

Fer test circunts for capacitive load tests and simulated lamp load tesis for a ¢ circuts the tas)
voltage 1s the raied vollage and the fest currents are increased to 7 15 1ated currents
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Tabie 17 — Test loads for electrical endurance tests for a.c. clrcuits

Type of circuit as Operation of Test current
classified in 7.1.2 contacts Tt vitage r.m.s, Power factor 3)

Substantially resistive Making and Rated voltage I-R 20.9
{classified in 7.1.2.1) breaking

; Making 2} Rated voltage ExI-Morl-R 1 0,60 (+0,05)
Resistive and/or motor 20,9
(classified in 7.1.2.2) Breaking Rated voltage |+ I-RorlM 1) 20,9

i 20.9 %
Circuit for specific load of Making Rated voltage 6xI-M 0,60 (+0,05)
motor with a locked rotor
and with a2 power factor not 4
less than 0,6 Breaking Rated voltage 6xI-M 0,60 (+0,05)
(classified in 7.1.2.9)
Circuit for an inductive load Making 2) Rated voltage - B x -1 0,60 (+0,05)
(classified in 7.1.2.8)
Breaking Rated voltage i-f 0,60 (+0,05)
Reslistive and capacitive Maki d 2 - o
(classified in ?'12'3) I?re';gi:; Tested in a circuit as shown in figure 9a )
Tungsten filament lamp load | Making and Tested in 2 circuit as shown in figure 9a 4)
(classifled in 7.1.2.4) = . breaking Rated veltage 2 110V a.c,, X= 16
. Rated voltage <« 110V a.c., X =10

Circuit for specific lamp .Making and e
lozd (classified in 7.1.2.7) breaking fated wokage As deteliniond by lkiad
Specific declared Making and <
{classified in 7.1.2.5) breaking Rated voltage As determined by load y

NOTE I

*inductive-load current
I-M: motor-load current
I-R: resistive-load current .

11 Whichever is arithmetically greater or the most unfavourable value in case of equal values.

The sgecified- making conditions are maintained for a period between 50 ms and 100 ms, and are then

For all switches except electronic switches the test current may be reduced to {-R by introducing a
resistor in the circuit. Short interruptions of the test current during the reduction to /-R not exceeding a

For electronic switches, the reduction to the break current should be achieved without any open circuiting
of the simulated inductive loads circuit, to ensure that no abnormal voltage transients are generated.

Resistors and inductors are not connected in parallel except that if any air-core inductor is used, a
rasistor taking approximately 1 % of the currént through the inductor is connected in parallel with it. Iron-
core inductors may be used provided that the current has a substantial sine-wave form, For throe- phase

in'the case where the tests ara performed with tungsten filament lamp bulbs, the following test conditions

the cold resistance of the Iar:nps shall be ensured for each operating cycle;
~ the'resistance of connections within the load circuit (for example lamp sockets) shall be constant;

the proper function of the lamps performing the load set shall be ensured for each operating cycle.

2)
reduced by an auxiliary switch to the specified breaking conditions.
period of 50 ms to 100 ms are permitted.
A typlcal. method of achieving this is shown in figure 19.
3)
lests. three-core inductors are used.
4)
apply:
~ the ratio X = 16 or X = 10 shall be achiaved;
5)

The test circuit condition for testing electronic switches, according to figure 18, shall be substantially
resistive.
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Table 18 — Test loads for electrical endurance tests for d.c. circuits

Type of circuit as classified Operation of
in7.1.2 e antacts Test voltage Test current Time constant
Substantially resistive load Making and Rated voltage I-R L/R<115ms
breaking

. Tested in a circuit as shown in figure Sb
Tungsten filament lamp lcad Making and Rated voltage =110V dc., X = 16
{classifiedin7 12 4) breaking Rated voltage < 110V d.c., X = 10

1)

Resistive and capacitive icad Making and . : -
(classified 1n 7 1 2 3) breaking Tested in a circuit as shown in figure 9b
Crreuit for specific famp {oad Making and T 2 e
(classified in 7 12 7) breaking Rated voltzge Ac determined by lcad
Declared specific load Making and
(classified in 7 1 2.5) breaking Rated voltage As determined by load

NOTE

1-R resistive load current

11 |n case where the tests are perfermed with tungsten filament lamp bulbs, the following test conditions apply
- the rako X716 or X=10 shall be achieved

~ the coid resistance of the famps shalt be ensuted fur each vperaling cyule,

- the resistar.ce of connections within the load curcuit (for example, lamp sockets) shall be constant;

~ the preper function of the lamps performing the load set shall be ensured for each operating cycle.

17.2.2 Thermal conditions

17.2.2.1 For switches according to 7 132 and 7 1 3 4 2, the tests in 17 2.4.4 are carried out
for the first half of the test period al maximum ambient airr temperature T“‘C,5 *C and for the

second half of the test peried at 25°C # 10 °C or at the minimum ambient air temperature
T _,? *Cif Tis less than 0 °C

17.2.2.2 For switches according to 7 1 3.3, durning the tests in 17.2.4.4, those parts thal are
declared for use at 0 °C lo 55 °C shall be exposed to a temperature within this range for the
complele test period.

The ambient air temperature of the remainder of the switch shall, for the first haif of the lest
period, be maintained at the maximum ambient air temperalure Tf,f *C

For the second half of the test period the tests are carried out at 25*C + 10 *C or at the
minimum ambient air temperature T__: °C if T s less than 0 °C.
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17.2.3 Manual and mechanical conditions

17.2.3.1 The swilches are operated by means of ifs actuating member either manually or by
an appropriate apparatus which is arranged to simufals normal actuation,

The operating speed for the operating cycles shall be as follows:

For the tests of switches excep! electronic switches:

a) for slow speed:
— approximately 9%s for rotary actuations at an angle of operation s45°;
— approximately 18°/s for rotary actuations at an angle of operation >45°%;
— approximately 20 mm/s for lingar actualions.

b) for high speed, the actuating member shall be actuated by hand as fast as possible. If a
switch Is normally provided without an actuating member, then a suitable actuating member
should be supplied by the manufacturer for the purpose of this test.

¢) for accelerated speed:
— approximalely 45%s for rotary actuations at an angle of operation <45°;
— approximately 80%/s for rotary actuations at an angle of operation >45°;
— approximately 80 mm/s for linear actuations.

For the tests of elactronic switches:

d) for slow speed:
~ approximately 9°/s for rotary actions;
-~ approximately 5 mm/s for linear actions;

e) for high speed, the acluation member shall be actuated by hand as fast as possible, If a
swilch is delivered without an actuating member, then a suitable actuating member should
be suppliad by the manufacturer for the purpose of this test;

f) for accelerated speed:
-~ approximately 45°/s for rotary actions,
— approximalely 25 mm/s for linear actions.

17.2.3.2 For biased switches, the actuating member shail be moved to the limit of travel of the
opposite position.

17.2.3.3 During the slow-speed (asf, care js laken that the test apparatus drives the acluating
member positively, without sigrificant backlash between the apparatus and the actuating
member,

17.2.3.4 During the accelerated speed test .

a) care shall be taken to ensure that the (est apparatus allows the actuating member to
operala freely, so that there is no interference with the normal action of the mechanism;

b) for switches designed for a rotary actuation where the movement is not limited in either
direction, three-quarters of the total number of operating cycles in each test shall be made
in a clockwise direction, and one-quarler in an anti-clockwise direction;

c) for switches which are designed for rotary acfuation in one direction only, the test shall be
performed in the designed diraction, provided that it is not possible to rotate the actuating
member in the reverse direction using the torques necessary for actuation in the designed
diraction;
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d) additional lubrication shall not be applied during these tests;

e) the forces applied to the end stops of the actuating members shall not exceed the declarec
values (if any) for rotary and linear actuation. The declared full travel of the actuating
member (If any) shall be applied during these tests.

17.2.3.4.1 So far as the design allows, except for locked rotor tests as specified in 17 2.4 9,

capacitive and simulated lamp load fests according to figure 9a and figure 9b, the switches are
operated at a rale of

—~ 30 operations per minute, if the rated current does not exceed 10 A;
~ 15 operaltons per minute, if the rated current exceeds 10 A, but is less than 25 A,
—~ 7.5 operations per minute, if the rated current 1s 25 A or more,

with the ON period being 25*5 % and the OFF period being ?S*g % of an operating cycie.

17.2.3.4.2 For capacitive and simulated lamp load tests according to figure 9a and figure 9b,
switches are operated at a rate of 2 s ON and 15 s OFF

17.2.3.4.3 For locked rotor tests, the switches are operated at a rate of 1 s ON and 30 s OFF

47.2.4 Type of test condition (TC)
17.2.4.1 Increased-voltage test at accelerated speed (TC1)

The electrical conditions are those specified for increased-voltage in 17 2 1
The mothod of operation is that specified for accelerated spsed in 17 2 3,
The number of operating cycles is 100.

17.2.4.2 Test at slow speed {(TC2)

The electrical conditions are those spectfied in 17 2 1
The method of operation is that specified for slow speedin 17 2 3
The number of operating cycles is 100

17.2.4.3 Test at high speed (TC3)

This test applies only to switches which have more than one pole and when polarity reversal
occurs.

The elactrical conditions are those specified in 17 2 1
The method of operation is thal specified for high speed in 17.2 3.

The number of operating cycles is 100.
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17.2.4.4 Test at accelerated speed (TC4)

For all switches except electronic switches, the electrical conditions are those specified in
17.2.1,

For electronic switches, the eleclrical conditfons are those specified in tabla 15,
The thermal conditions are those specified in 17.2.2,

The number of operating cycles is the number declared according to 7.1.4 less the number
actually made during the tests of 17.2,4,1, 17.2.4.2 and 17.2.4.3,

For switches classified according to 7.1.13.4.2 to 7.1.13.4.5, the total number of operations
shall be not more than 200 000.

The method of operation is that specified for accelerated speed in 17.2.3.

17.2.4.5 Manual functional test {(TC5)

Semiconductor switching devices including their electronic control units incorporated in
electronic swilches are subjected to the following functional tests.

The electronic switch is loaded with thermal current or maximum rated resistive current, if no
thermal current is declared, at rated voltage until steady-state temperatures are reached,

When tested with maximum rated resistive current, the voftage is then increased fo 1,1 times
rated voltage, and again alfowed to stabilize.

The switch is operated 20 times at the fastest manual rate possible, over the whole range from
minimum to maximum and back to minimum, by means of jts actuating member.

During and after the test, the specimens shall operate correctly.

17.2.4.6 Functional test at minimum load (TC8)

For elecironic swifches for which a minimum foad or minimum current is specified by the
manufacturer, the characteristic is additionally tested with the specified minimum load or
current at 0,9 times rated voltage.

The swilch is operated 10 times over the whole range from minimum fo max:mum and back to
minimum by means of its actuating member.

In addition, where appropna!‘e the swilch is operated 10 times over the whole range from
minimum to maximum and back to minimum by means of a remole control.

During and after the test, the specimens shall operate correctly.
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17.2.4.7 Test with limited number of operations (TC7)

The elecirical conditions are those specified in table 15
The tharmal conditions are those specified in 17.2 2,

The number of operating cycles is 1 000 or the declared number of cycles whichever is the
lowest

The method of operation i1s that specified 1n 17 2.3 for accelerated speed

17.2.4.8 Endurance test (TCB)
Full number of operating cycles with TLT (fable 15) at accelerated speed
17.2.4.9 Locked-rotor test (TC9)

For swilches according to 7 1 2 8, the test load condition for making operation for resistive
and/or motor load with a rated current of & = [-M and with a power factor of 0.6 15 used for the
making and breaking opsaration

NOTE  The tast simulates the locked rotor conditicn of & motor

The method of operation s that specified in 17 2 3 for accelerated speed
The number of operatung cycles 1s 50

17.2.5 Evaluation of compliance

17.2.51 Functional compliance (TE1)

After all the appropriate tests of 17 2 4 the switcn 1s deemed to comply if

- all actions function as declared,

- ho focsening of electrical or mechanicel conneclions occur

- sealng compound shall not flow to such an extend that hive parts are exposed

17.2.5.2 Thermal compliance (TEZ2)

After all the appropriate tests of 17 2 4, the switch 1s deemed to comply If the temperature rise
at the terminals does nof excead 55 K, when tested in accordance with 16 2, with the exception
that the temperature-rise test at the ferminals is carned out af rated current and in an ambient
temperature of 25 °0C x 16 °C

17.2.5.3 Insulating compliance (TE3}
After all the appropriate tests of 17 2 4, the swilch 1s deemed tc comply if

- the digleclne strength requirement of 15 3 apphes with the exceplion that the specimens
are nol subjected to the humidity treatment before the application of the test voltage The
test voltage shall be 75 % of the corresponding test voltage specified in that subclause,

—~ there 15 no evidence that any transtent fault between live parts and earth metal, accessible
metal parts, or actuating members has occurred
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18 Mechanical strength

18.1 Switches shall have adequate mechanical strength and be constructed so as to
withstand such rough handling as may be expected in normal use.

18.1.1 Accessible parts of actuating members of switches for Class | and Class |l appliances
shall either have adequate mechanical strength or be such that adequate protection against
electric shock is maintained if the actuating member is broken.

Compliance is checked by the tests of 18.2, 18.3 and 18.4, as appropriate, carried out
sequentially.

18.2 Switches are checked by applying blows to the specimen by means of the spring-
operated impact test apparatus of IEC 60068-2-75.

18.2.1 The actuating member and all surfaces which are accessible when the switch is
mounted as in normal use are tested with the impact test apparatus.

Incorporated switches are mounted in a test device as shown in figure 11.

Switches where only the actuating member is accessible when mounted as declared are fixed
to the metal plate shown in figure 11, so that they are belween it and the shast of plywood.

Blows are applied fo all accessible surfaces, including actuating members, in a direction
perpendicular to the surface of the point to be tested, the test apparatus being calibrated to
deliver an energy of 0,5 Nm + 0,04 Nm. Foot-actuated switches shall be subject to the same
test, but using a test apparatus calibrated to deliver an energy of 1,0 Nm + 0,05 Nm,

For all such surfaces, three blows are applied to every point that is likely fo be weak.

Care shall be taken that the results from one serfes of three blows do not influence subsequent
saries, If there is doubt whether a defect has been caused by the application of preceding
blows, this defect is neglected and the group of three blows which led to the defect is applied to
the same place on a new specimen, which shall then withstand the test.

Foot-operated switches are, in addition, subjecled to a force applied by means of a circular
steel pressure plate with a diameter of 50 mm. The force is increased continuously from an
initial value of about 250 N up to 750 N within 1 min, after which it is maintained at this value
for 1 min. The swilches are mounted as in normal use in a horizontal panel, with the operating
means protruding, and the force is applied once.

After these tests, the switch shall still comply with the requirements of clauses 9, 13, 15
and 20. Insulating linings, barriers and the like shall not have worked loose. It shall still be
possible to remove and to replace detachable and other external parts such as cover plates
without these parts or their insulating linings being broken.

it shall still be possible to actuate the actuating member to provide the -appropriate
disconnection.
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in case of doubt, supplementary insulation or reinforced insulation is subjected to a disiectric
strength test as specified in 15.3.

Damage to the finish, small dents which do not raduce crespage distances or clearances below
the values specified in clause 20, and small chips which do not adversely affect the protection
against electric shock or moisture, are neglected. Cracks not visible to the unaided sye, and
surface cracks in fibre reinforced mouldings and the like, are ignored. If a decorative cover is
backed by an inner cover, fracture of the decorative cover js neglected if the inner cover
withstands the test after removal of the decorative cover

18.3 Cord-operaled switches are submitted to an additional pull test as follows. The switch is
mounted as declared by the manufacturer, and the pull-cord is subjected to a force, applied
without jerks, first for 1 min in the normal direction, and then for 1 mun in a direction 45°
maximum from the normal direction. The minimum valuss of the pull force shall be as specified
in table 19 or three times the values of the normal operating force if that is greater

Table 19 - Minlmum values of pull force

Force
Rated current N
A Normal direction 45° from normal
direction
Up to and including 4 50 25
Over 4 100 50

After this test, the switch shali show no damage to impair compliance with this standard

18.4 Switches supplied or intended to be fitted, with actuating members shall be lested as
foflows.

First, a pull shall be applied for 1 mn lo try to pull off the actuating member

The pull to be applied is normally 15 N, but if the actuating member is intended to be pulled in
normal use, the force is increased fo 30 N.

Sacondly, a push of 30 N for 1 min is then applied to all actuating members.

Curing these tests, a movement of the actuating member on the actualing means is acceptable
provided this does not result in an incorrect indication of the switch position.

After both of these tests, the specimen shall show no damage to impair compliance with this
standard

If a switch is intendsd to have an actuating member but 1s submitted for approval without, then
a pull and a push of 30 N are applied to the actuating means.

Adhesives, except of the self-hardening typs, are nol deemed to be adequale to prevent
loosening of the actuating member.
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19 Screws, current-carrying parts and connections

19.1 General requirements for electrical connections

Electrical connections shall be designed so that contact pressure is not transmitted through
insulating material other than ceramic, pure mica or other material with characteristics no less
suitable, unless there is visual evidence of sufficient resiliency in the metallic parts to
compensate for any possible shrinkage or distortion of the insulating material,

a) The suitability of the material is considered in respect to the stability of the dimensions
within the temperature range applicable to the switch.

b) This fequirement is not applicable to connections internal to a switch where the connection
is used for lamps for indicating purposes and where the current in this circuit is equal or
below 20 mA,

Compliance is checked by inspection,

19.2 Screwed connections

19.2.1 Screwed connections, electrical or other, shall withstand the mechanical stresses
occurring in normal use.

-

19.2.2 Screws transmitting contact pressure shall be in engagement with a metal thread.
Such screws shall not be of metal which is soft or liable to creep, such as zinc or aluminium.

19.2.3 Mechanical connections to be used during installation of switches may be made using
thread-forming tapping screws or thread-cutting tapping screws, only if the screws are supplied
together with the piece in which they are intended to be inserted. In addition, thread-cutting
tapping screws intended to be used during installation shall be captive with the relevant part of
the switch,

19.2.4 Thread-forming (metal sheet) screws shall not be used for the connection of current-
carrying parts, unless they clamp these parts directly in contact with each other and are
provided with a suitable means of locking. Thread-cutting (self-tapping) screws shall not be
used for the electrical connection of current-carrying parts, unless they generate a full metric
ISO thread or a thread of equivalent effectiveness. Such screws shall not, however, be used if
they are likely to be operated by the user or installer, unless the thread is formed by a swaging
action.

Provisionally, SI, BA and Unified threads are deemed to be of equivalent effectiveness to a
metric ISO thread.

Compliance is checked by inspection and, for screws and nuts which are likely to be operated
while the switches are being mounted.and connected, by the following test.

The screws or nuts are tightened and loosened

—~ 10 times for screws in engagement with a thread of insulating material;
— S times.in all other cases.

Nuts concentric with the button or dolly are tightened and loosened five times. If eithér thread
is of insujating material, the torque is 0,8 Nm. If the threads are of metal, the torque is 1,8 Nm.
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Screws in engagement with a thread of insulating material are completely removed and
reinserted sach time. When testing terminal screws and nuts, conductors having the cross-
sectional areas specified in clause 11 are placed in the terminal The conductor is solid for
terminals no! intended for the connection of supply cables or cords or if the nominal cross-
sectional arsa does nol exceed 6 mmZ; in olher cases, the conductor is siranded.

For terminals for the connection of supply cables or cords, the conductor shall have the largest
cross-secltional area specified

Screws and nuts are tightened and loosened by means of a suitable test screwdriver or
spanner, the torque applied when tightening being equal to that specified in the appropriate
column of table 20, if no! otherwise specified,

Tabie 20 — Torque values

Nominal diameter of thread ’ Torgue
ralee) Nm

Over Up to and including ! i " w v
= 1,7 0,1 - | o2 0.2 =
17 22 .15 - 0,3 0.3 -
22 2.5 L - G4 0,4 -
2.8 3,0 0,25 = 05 0.5

30 3.2 0.3 - 6.6 0,6 -
3.2 3,6 G4 - 08 0.8 -
36 4,1 0.7 12 12 12 12
41 4,7 08 12 18 18 18
47 53 | os 14 20 20 2.0
53 6 - i 18 75 30 30
& 8 - 1 b 3.5 60 4.0
& io - 35 S0 10,0 6 0
10 12 - 44 - - 8.0
12 15 - 50 - - 16.0

The conductor is moved each time the screw or nut is loosaned

Column | apphes to screws without heads if the screw when tightened, does not protrude from
the hole, and to other screws which cannct ba tightened by means of a screwdrnver with
a biade wider than the dameter of the screw

Column I applies to nuts of mantle terminals with cap nuls which are tightened by means
of & screwdriver

Column H applies to other screws which are tightened by means of a screwdnver

Column IV apphes fo screws and nuts, other than nuts of mantle terminals, which ere tightenod
by means other than a screwdriver

Column V apphes to nuts of mantle terminals which are tighlened by means other than
& screwdriver

Where a screw has a hexagonal head with a slot and the values in columns Ill and 1Y are
different, the fest 1s made twice, first appiying to the haxagonal head the torque specified in
column 1V, and then, on ancther sel of specimens, applying the torque specified in column it
by means of a screwdriver. If the values in columns Il and IV are the same, only the test with
the screwdriver is made
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During the test, terminals shall not work loose and there shall be no damags, such as breakage

of screws or damage to the head slots, threads, washers or stirrups, that could impair the
further use of the screwed connection. :

For mantle terminals, the specifiad nominal diameter is that of the slotted stud.

The shape of the blade of the test screwdriver must suit the head of the screw to be tested.
The screws and nuts shall not be tightened in jerks.

NOTE Screws or nuts which are ‘Iikely to be operated while the switches are being mounted and connected include
terminal screws or'nuts, scraws for fixing covers, ete,

19.2.5 Swilches having screwaed glands are submitted to the following test.

Screwed glands are fitted with a cylindrical metal rod having a diameter equal (o the nearest
whole number below the internal diameter of the packing, in millimetres. The glands are then

tightenad by means of a suitable spanner, the torque specified in table 21 being applied to the
spanner for 1 min,

Table 21 - Torque values for screwed glands

Diameter of the test rod Torque
mm Nm
Over Up to and Metal glands Glands of
Including insulating
material
- 14 6,25 3,75
14 20 7.5 5.0
20 - 10,0 . 7.5

After the tast, neither the glands nor the enclosure of the specimen shall show any damage
within the meaning of this standard.

19.2.8 Correct introduction of the screws which are operated during mounting or connection
of the switch into the screw holes or nuts shall be ensured.

L
The requirement of correct introduction is met if introduction of the screw in a slanting manner

is prevented, for example, by guiding the screw by the part to be fixed, by a recess in the
female thread or by the use of a screw with the leading thread removed.

Compliance is checked by inspection and by manual test.

19.2.7 Screws which make a mechanical connection between different parts of the switch
shall be locked against loosening if the connection carries current. Rivets used for current-

carrying connections shall be secured against loosening if these connections are subject to
torsion in normal use, :

Compliance is checked by inspection and by manual test.

Spring washers may provide satisfactory locking. For rivets, a non-circular shank or an
" appropriate notch may be sufficient.

.
-

Sealing compound which softens in heat provides satisfactory locking only.for screw
connections not being subject to torsion in normal use.
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21.1.2 For parls which are in contact with or support current-carrying parts other than thoss
defined in 21.1.3:

— the ball-pressure test 2 of annex E followed by the glow-wire test of annex C carried out at
the 650 *C level,

21.1.3 For parts which are in contact with, maintain, or retain in position electrical con-
nections including those parts which maintain an electrical conneclion under spring force, for
example a connection within the switch maintained in posilion by a spring in association with a
non-metallic part, the deterioration of which could cause overheating:

— the ball-pressure test 2 of annex E folfowed by the glow-wire test of annex C cartied cut at
tha declared level which shall be selected from the following.

Level 1 — the glow-wire test carried ocut at 650 *C,
Level 2 - the glow-wire test carried out al 750 "C,
Level 3 - the glow-wire lest carried out at 850 *C.

NOTE When selecting the declared level, consideration should be given to the requirements of the relevant

appliance or equipment standard Where an appliance standard gives no indication of the level, reference can be
made to |[EC 80335.1 for guidance:

21.1.4 For parts which are in contact with or support heat-sources (for example, heat sinks):

— the ball-pressure test 2 of annex E followed by the glow-wire test of annex C carried out at
the 650 *C fevel.

21.1.5 For all other parts (except parts unlikely {o be ignited or to propagate flames
originating from the switch, for which no test is required):

. — the glow-wire lest of annex C carried out al the 650 *C level.

22 Resistance to rusting

Ferrous parts, the rusting of which might impair safety, shall be adequately protected against
rusting.

Compliance is checked by the following fest.

All grease is removed from the parts to be tested, by immaersion in an appropriate cleaning
agent for 10 min. The parts are then immersed for 10 min in a 10 % solution of ammonium
chiorida in waler at a temperature of 25 °C % 10 *C.

Without dryfng, but after shaking off any drops, the parts are placed for 10 min in a box
containing air-saturated with moisture at a temperature of 25 *C * 10 "C. After the parts have
been dried for 10 min in a heating cabinet at a temperature of 100 *C + 5 *C, their surfacas
shall show no signs of rust.

Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored, For
small helical springs and the like, and for inaccessible parts exposed to abrasion, a layer of
grease may provide sufficient protection against rusting, Such parts are only subjected to the
tast if there is doubt about the effectivensss of the grease film, and the test is then made
without previous removal of the grease.
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23 Abrormal operation and fault conditions for electronic switches

Switches shali_ be constructed so that the risk of fire, mechanical damage impairing safety of
protection against electric shock as a result of abnormal condrtion is prevented.

Compliance is checked by the following tests

— temperature under abnormat conditions according to 23.1,

- protection agamst electric shock in case of abnormal conditions according to 23 2;
~ protection against short circuit according to 23 3,

— protection against falling of cooling according to 23 4

it 1s acceptable io carry oul all tests on the same specimen provided that, with the replacemant
of an mcorporated fuse, the swilch is shilf capable of operation according to the specifieo
rating{s) Otherwise new specimens shall be used

23.1 When switches are operated under abnoimal cenditions, no part shall reach such a
termperature that there 1s danger of fire to the surroundings of the switches

Compliance 1s checked by subjecting the switches to a heaiing test under fault conditions, as
described n 23 1 1

During the test, the temperature shall nof exceed the values given in tables 13 and 14, second
column

23.1.1 Unless otherwise specified, the tests are made on swilches while they are mounted,
connected and loaded as specified in 16 3 3

Each of the abnorma’ conditions indrcated in 23 1 1 1 and 23 1 1 2 is apphed in turn

NOTE Other faults may occur duning the tesl, which are a direct consequence

The abnormal conditions are applied in the order which is the most conventent for testing.

23,1.1.1 The followmng abnormal condifrons shall be simulated

- short circuits across creepage distances and clearances, other than those complying with
the reguirements in clause 20 f they are less than the values given in tables 22 to 24,

—~ short circuits across insulafing coating consisting, for example, of lacquer or enamel

Such coatings are 1gnored in assessing the creepage distances and clearances

if ename! forms the msulation of a wre, it 15 considered as contnbuting 1 mmn to those
creepage distances and clearances,

NOTE 1 A testfor enamelled insulation is under consideration
NOTE 2 The term “coating” does not apply to encapsulation ("potting”}
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- sghort circuit or interruption of semiconductor davices;

-~ short circuit or interruption of capacifors or resisters which do not comply with the
requiraments of 24.2 or 24.3;

— short circuif of the terminals on the load side of cord switches and independently mounted
switches.

Cumulative stress as a resuvlt of sequential festing shall be avoided: it will therefora be
necessary to use additional specimens. The number of additional specimens should, howaver,
be kept to a minimum by an evaluation of the relevant circuits..

The abnormal conditions are applied one al a Lime and damages shall be repaired before
applying the next abnormal condition.

If an abnormal condition simulated during the fest influences other abnormal -conditions, alf
these abnormal conditions are applied simultaneously,

If the lemperature of the switch is limited by the operalion of automatic proteclive devices
(including fuses), the lemperature is measured 2 min after the operation of the device.

If no temperature-limiting device operates, the temperature of switches for continuous duty,
duty type S1, is measured after steady state has been reached, or after 4 h, whichever is the
shorter time.

For switches for short-time duly, duty type S2, the temperature is measured 2 min after the
operation of the switch.

For swilches for intermiltent periodic duty, duty type 53, the temperature js measured after
steady state has been reached. or after 4 h, whichever is the shorter time.

if the temperature is fimited by a fuse, the following additional test is carried out:

— the fuse is short-circuited and the current under the relevant fault conditions is measured:

— the swilch is then switched on for a duration corresponding to the maximum fusing time of
the type of fuse as specified by IEC 60127, corresponding to the current measured abovs.
The temperature is measured 2 min after the end of the periad.,

23.1.1.2 Swiltches dasigned to be incorporated or inltegrated in an appliance shall be tested
bath as:

— switches without automatic protective devices according ta 23.1.1.2.1;
—~ swifches with automatic protective devices according to 23.1.1.2.2.

Electronic cord switches and electronic independently mounted switches

— without incorporated temperature-limiting devices or without incorporated fuses are tested
gccording to 23.1.1.2.1;

— protected by automatic protective devices (inclisding other fuses than fuses according to
IEC 60127) are tested according to 23.1.1.2.2;

— prolected by incorporated fuses complying with IEC 60127 are tested according- to
23.1.1.2.3;

— protected both by incorporated fuses and by automatic prolective devices are fested

The swilch js left in the most unfavourable "ON" position.
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23._1.1.2.1 Switches for continuous duty, duty type $1, are lcaded for 1 h with the conventional
tusing current for the fuse which in the installation will protect the switch,

For switches for short-time duty. duty type S2, the lemperature is measured 2 min after the
operation of the switch

For switches for intermittent periodic duty duty type $3, the temperature 1s measured after
steady state has been reached. or after 4 h, whichever 1s the shorter time.

The conventional fusing currents (o be used for these tests are specified in table 26,

Table 26 - Conventional fusing current versus rated cutrent

Rated current Conventional
Device fusing currentt!
A A
Cord switches Up to and inciuding 18 26
Independently mounted switches Up to and including 18 26
Over 16 up to and including 32 51
Over 32 up to and incluging 63 101
1 The values specified onginate from (EC 80269-1

23.1.1.2.2 Swifches for continuous duty duly type 81 are lvaded in such a way that the
current through the swilch measures 0 95 times the current with which the protecting device
releascs after 1 h

For switches for short-time duly, duty type 82, the temperature 1s measured 2 min after the
operation of the switch

For switches for intermultent periodic duty, duly type 53 the temperature 1s measured after
steady state has been reached, or after 4 h, whichever is the shorter time

23.1.1.2.3 The fuses are replaced by links of neghgible impedance and shall be loaded i
such a manner that the current through the links shall be 2,1 imes the rated current of the
fuse

For switches for contrnuous duty, duty type S1, the temperature 1s measured afler steady state
has been reached or after 30 nun, whizhever s the shorter ime

For switches far shori-time duty, dufy type S2, the temperature Is measured 2 min after the
operation of the switch.

For switches for intermittent periodic duty, duly type 83, the temperature is measured after
steady state has been reached, or after 4 h, whichever is the shorter time

23.1.1.2.4 The electronic cord switches and electronic independently mounted switches are
joaded either as described in 23 1.1.2.3 with incorporated fuse or as described in 231122
with another automatic protective device, choosing the test requinng the lowest load
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23.2 Protection against electric shock s required, even though a switch is being used or has
been used during fault conditions.

Compliance js checked by carrying out the tests described in 23.1.
Having been subjected to the test, the swilch shall comply with the requirements of clause 9,

23.3 Electronic cord switch'es and electronic independently mounted switches shall, without
endangering their surroundings, withstand the short circuits they may be subjected to,

Compliance is checked by the following test.

The switch is tested in a substantially non-inductive circuit in series with a load impedance and
a device for limiting the let-through 12t

The prospective short circuit of the supply shall be 1 500 A r.m.s. at a2 vollage equal to the
rated voh'age of the switch under fest,

The prospective let-through 12t value shall be 15000 A2s.
NOTE t The prospective current is a current that would fiow in the circuit if the switch, the limitation device and
the joad impedance are repiaced by links of negligivle impedante without any other change in the circuit,

NOTE 2 The prospective /2t valde is a value that would be let through by the limitation device if the switch and the
load impedance are repfaced by links of negligible impedance. The {2t value may be limited by using an open wire
fuse, an ignitron or other suitable devices.

NOTE 3 The I?f value of 15 000 A2s corresponds to an unfavourable let-through /2t value of 16 A miniature circuit-
breakers measured at t 500 A prospective short-circuit current,

The diagram of the circuit in which the swilch is fesled is shown in figure 17,

-

The impedance Z4 (short-cfrcuft impedance) shall be adjustable to satisfy the specified
prospective short-circuit current,

The impedance Za (load impedance) shall be so adjusted that the switch is loaded with its
minimum load or with approximately 10 % of the rated load, whichever is the higher.

NOTE 4 A toad is necessary for the switch te be in the on-state.

The circuit is calibrated wilh the following loferances; current +5 %/0 %, voltage +10 %/0 %,
frequency +5 %/0 %, i2t value 10 %,

The incorporated fuse, if any, recommnended by the manufacturer, is inserted info the swilch
which is loadsed. The variable contrel, if any, is set at the position of maximum oulput with any
by-pass in open position.

The short circuit is caused six times by the auxiliary switch A without any synchronizing with
respect to the vollage wave. -

NOTE 5 Six tests are made in view of the need to avoid the complication on point-an-wave timing.
NOTE 6 Experience shows that at least one of these tests will result in near maximum total 21.

NOTE 7 Attention is drawn to the fact that solencid operaied pneumatic means may result in an unintentional
synchronization.

During the test, emission of flames or blirning particles shall not occur.

104



IS/AEC 61058-1 : 2000

Enclosed swifches are wrapped in lissue paper,

No traces or burn-through shalfl occur.

NOTE 8 Wrapping tissue as specified in 6.86 of SO 4045: a solt and strong, lightweight wrapping paper of a
grammage generally belween 12 g/m® and 30 g/m®. 1t is primarily intended for protective packaging of delicate
arlicles and for gift wrapping.

Unsnclosed parls of a partially enclosed switch are tested with dry absorbent surgical cotion
placed at 5 distance of 6 mm — 10 mm from the surface,

Ignition of the cotton shall not oceur,
Afier the fesi, accessible metal parts shall not be live

It is not necessary for the samples to remain in operating condition. However, the contacls of
any incorporated awlomatic protoctive device shsll not be weldsd, unless the switch is
obviously useless

23.4 Protection against fire in case of failure of cooling

For switches with declared tnermal current intended to be used with forced cooling, the switch
is mounted and connecied as specified in 16.3 2, but without forced cooling during the test

The switch is loaded with the rated current which is continued until steady state is achieved or
the swilch disconnects the load circuit

During the test, emission of flames or burning particles shall not occur

If it is declared by the manufaclurer that the switch will open during this test condition, this
function is verified.

24 Components

Components which, If they fail, may cause nsk of electric shock or fire (for example, SELV
transformers, protective impedances, fuses, capacitors which may cause a shock hazard, and
capacitors for electromagnetic interference suppression) shall comply either with the
requitements of this standard or with the relevant IEC component standard as far as they
reasonably apply

If components are marked with their operating characteristics, the conditions under which they
are used in the electronic switch shall be in accordance with these markings, uniess a specific
exception 1s made in this standard

The testing of components which have to comply with other standards is, in general, carried out
separately, according to the relevant standard as follows.

If the component is marked and used in accordance with its marking, the number of samples is
that required by the relevant standard.

Where no IEC standard exists or when the component has nol been tested in accordance with
a relevant 1EC standard, or is used not in accordance with its spectfied ratings, the component
is tested under the conditions occurning in the efectronic swilch
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Components incorporated in the efeclronic switch are subfected to all the tests of this standard
as a component of the electronic switch.

NOTE Compllance with the IEC standard for the relevant componont does not nacessarily ensure eompliance with
the requirements of this standard.

24.1 Protective devices

Protective devices shall be in accordance with the relevant |EC publications and/or the
additional requirements specified in the following subclauses:

— 2411 fuses;

— 2412 cut-outs; .

- 24.1.3 protective devices which only decrease the current;
- 24.1.4 fusing resistors,

24.1.1 Fuses

Fuses, if any, shall comply with |IEC 60127-2 or IEC 60269-3-1 and have a rated breaking

capacity of at least 1 500 A unless any fault current through the fuse is limited to the breaking
capacity of the fuse.

24.1.2 Cut-outs

Cut-outs shall have adequate making and breaking capacity, be selected for the appropriate
number of operations and be in compliance with the requirements and test specifications in the
following subclauses;

— 24.1.2.1 non-resettable cut-outs;
- 24.1.2.2 resettable, non-self-resetting cut-outs;
- 24.1.2.3 self-resetting cut-outs.

Compliance is checked by subjecting three specimens to the tests according to the following
general tast specification and the additional tests spscified for the raefevant type.

If the cut-out in the alacironic swilch is subjected to a reference. temperaturs outside the range
0-°C to 35 *C or 55 *C (according to 7.1.3.4.2 or 7.1.3.2 and 7.1.3.3), the samplas are lested at
this refarence temperalurs.

During the test, the other conditions shall be similar to those occurring in the electronic switch.
During the test, no sustained arcing shall occur.

After the test, the specimens shall show no damage impairing thelr further use or the safely of
the electronic switch.

The swilching frequency of the cut-out may be increased above the normal switching. fraquency
inherent to the electronic switch, provided that no greater risk of failure of the cut-out is
induced.

If it is not possible to test the cut-out separalely, it will be necessary to submit additional
specimens of the elsctronic switch in which the cut-out is used.
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24.1.2.1 Non-resettable cuf-outs

Non—resettabIe cut-outs shall be thermal links in accordance with (EC 60691 or bi-metallic
single operation devices {SOD) accerding te IEC 80730-2-9

Compliance s chacked by the taests according to 24.1.2

After the test, the supply shall be cut out and the temperaiure shall neither exceed the
maximurn temperatures specified by the manufacturer or the values in tabls 13 for abnormal
conditions

24.1.2.2 Resettable, non-self-resetting cut-outs

Resettable, non-self-resetting cut-outs shall be in accordance with [EC 60730-1 and
appropriate parts 2

Comphance 1s checked by the tests according o 24 1 2 and the following additional tesis

Resettable, non-self-resetfing cut-outs in the load circuit of the elecironic swilch are tested at
1.1 timos the rated vollage of the electronic switch and with loads as specifiod below

The cut-outs are reset after each operation and thus caused to operate 10 imes successively
- Cut-outs in electronic switches for incandsscent ltamps are lested tn a non-inductive circut
and are loaded with the conventional fusing current of the protecting fuse,

~ Cut-outs in electronic switches for speed control circuits are subjected fo two series of 10
operafions

» Inthe first series, the cut-oul under test closes a circuit through which a current of 8/,
(cos ¢ = 0,8 = 0,05} passes, this current bemng interrupted by means of an auxihary
switch 50 ms to 100 ms after each closurs

« In the second series, the circuil through which a current of 6 Iy, (cos w = 0.6 + 0,05)
passes is closed by an auxilary switch and opened by the cuf-out under test

~ Cut-outs for other types of load are tested with the opering and closing current declared by
the manufacturer

MNOTE 1 The values 6 I, and 9 I, are provisional

NOTE 2 “f," is the rated current of the electronic switch, If the electronic switch has a rated load instead of a rated
current, §, is calsutated under the assumption that cos w of the moter load s 0 6

24.1,2.3 Self-resetting cut-outs

Self-resetting cut-outs shall be in complhance with {EC 60730
Compliance is checked by the lests according to 24.1 2 and the following additional tests,

Self-resetting cuf-ouls in the load circuit of the electronic switch are tested at 1,1 times the
rated voltage of the electronic switch and with loads as specified below.

— cul-outs in electronic switches for incandescent lamps are operated automalically for 200
cycles in a non-inductive circuif and are [oaded with the relevant conventional fusing
current of the protecting fuse.

NOTE Cut-cuts in electronic switches for other types of load are tested as declared by the manufacturer

107



ISAIEC 61058-1: 2000

24.1.3 Protective devices which only decrease the current {for example PTC resistors)

Protective devices which only decrease the current shall be of a thermistor type according to
annex J in IEC 60730-1 or PTC-S thermistors according to IEC 60738-1.

Compliance is checked by the lests according to 24.1.2 and the following additionaf tests.

For PTC-S thermistors, the power dissipation of which exceeds 15 W for the rafed zero-power
resistance al an ambient temperature of 25 *C, the encapsulation or tubing shall comply with
the flammability category FV1 or better according to IEC 60707.

Compliance with the flammability criteria is checked according (& IEC 60707,

24.1.4 Fusing resistors

Fusing resistors shall have adequate breaking capacity and shall not cause emission of flames
ar burning particles during rupture under fault conditions.

In case of dotbt, the test is repeated on a new sample of the same resislor. If again the
resistor interrupts in the same way it is accepted as a fusing resistor for protection against
the relevant fault condition.

24.2 Capacitors
Capacitors

— which may cause a shock or fire hazard and capacitors for electromagnetic interference,

— the short-circuiting or disconnection of which would cause an infringement of the require-
ments under fault conditions with regard to shock or fire hazard,

~ the short-circuiting of which would cause a currént >0,5 A through the terminals of the
capacitor

shall comply with the requirements of JEC 60384-14 and shall be in accordance with fable 27.

The duration of the damp-heat, steady-state test as specified in 4.12 of [EC 60384-14, shall be
21 days.

When determining the current, fuses are fo be considered short-circuited. For other protective
devices, the resistive element is to be replaced by an equivalent impedance.
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Table 27 — Requiroments for capacitors

Types of capacitors
faccording to IEC 60384-14)
Application 128V = U, 5250V
of capacitors -
Uys128V Without With overcurrent
overcurrent protection!)
L protection!)
Between live conductar (L or N) and earth {PE} Y4 Y2 Y2
Between hve zonductors (L and N or LY and L2) i
— without impedanco in senes X2 X1 X2
—- with impedance in series which, by short-
cireuting of the capaciter, limis the currentto a
value
= 0f 05 A and hgher X3 X2 X3
sbelow 1S A No spegial Mo special No special
L requirement requiremant reqirement

o Fusing resistor (but-in of external)

24.3 Resistors

Resistors, the short-circutting or interrupting of which would, 1n case of a defect, cause an
infringement of the requirements with regard to the protection against fire and electne shock,
shali have an adequately constant value under sverload conditions prevailing tn the electronic
swilch

25 EMC requirements

Swilches for appliances shall fulfil the requirements for immurity and emission when used in
accordance wib the manufacturers specification

Electronic switches intended to be built in or incorporated in an appliance shall comply with the
requirements for immunity and emission of the end preduct

Comphance s checked with the electrontc switch mcorporated or integrated in the appfiance

NOTE Electronic switches tntended to be build th or incorporated in an appliance are only tested if requested by
the manufactures

Flectronic cord switches and independently mounted swatches shall fullil the requirzements for
smemunity and emission when used 1n accordance with the manufacturer's declaration

Comphance s checked by 251 and 252 with the electronic cord swilch or independently
mounted swilch tested as a separate device or together with the relevant apphance
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25,1 Immunity

Mechanical switches within the scope of this standard are not affected by electrgmagnetic
disturbances,.and, therefore, no immunity tests are necessary. :

Electronic switches shall be deéigned so that the switch state (on or off) andfor setting value is
protected against electromagnetic interference.

v

For the following tests the elactronic switch is mounted as in normal use and is loaded as
specified in clause 17 so that af the rated voltage the rated load will be obtained.

Each elactronic switch is tested, if applicable, in the following states:

a) inthe ON slafe, highest salting;

b) inthe ON state, lowest selting;

¢) inthe OFF state, highest setting;

d} inthe OFF state, Jowest sefting.

25.1.1 Voltage dips and short interruptions

The electronic switch shall be tested with the test equipment specifisd in IEC 61000-4-11 as

specified in 25.1 in accordance with table 28 with a sequence of three dips/interruptions with
intervals of 10 s minimum (between each test avent).

Abrupt changes in supply voltage shall occur at zero crossings. The output-impedance of the
test voltage generator shall be fow, even during the transition.

The change between the last voltage Ut and the changed voltage is abrupt,
NOTE 100 % Uy is equal to the rated voltage,

" A test level of 0 % corresponds to a total supply voitage interruption.

Table 28 - Test levels and duration for voltage dips and short interruptions

Test level Voltage dip/interruptions Duration number of cycles
at rated frequency
% Us % Uy Cycles
0 100 10
40 60 10
70 30 10

During the test, the aelectronic swilch state and/or setting may alter.

Cccasional flickering of luminaires and irreqular running of molors during the test are

neglectad.

After the test, the electronic switch shall be }‘n the original state and the selting shall be

unchanged.
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25.1.2 Withstand to 1,2/50 wave impulses
NOTE If the electronic switch is intended to be wsed with different kinds of foad, the most severa load(s} should be
chosen for these tests

The tests are carried ouf according to IEC 61000-4-5 with an open-circuit test voitage of 1 kV
(level 2),

During the losts, the switch state and/or setling shsll not alter.

Occasicnal fhickerning of luminaires and irregular running of motors during the test are
naglected.

After the tests the electromic switch shall be in the onginal sfate and the setling shall be
unchanged.

25.1.3 Electrical fast transient test

The electronic switch shall be subjected to repetitive fast transients {bursts) on supply and
control terminalsfterminations

The test is carried out according to I1EC 61000-4-4 with the fellowing specification

The fevel of the repetitive fast transients consisting of bursls coupled mnto supply and confrai
terminalsiterminations of the electronic swilch 1s in accordance with table 2§

Table 29 — Fast transient bursts

Open circult output test voitage £10 %

Supply terminals/terminations Control terminalsftetminations

1 kV (fevel 2) 0.5 kV (fevel 2)

Both polanlies of the lest voltage are mandatory
The duration of the test shall be not less than 1 min
Dunng the test, the sfectronic switch state and/or setting may alter

Oceastonal flickering of luminaires and rregular runming of motors during the ltest are
neglected,

After the test, the switch shall remain in its original stale

NOTE It any change of the selting occurs, it should be possible te restors the setting by operalion of the
control{s)

25.1.4 Electrostatic discharge test

The electronic switch mounted as in normal use shall withstand electrostatic contact and air
discharges.

The test is carried out according to IEC 61000-4-2 by applying one positive and one negatjve
discharge, of both types (air/contact), if necassary, to each of the 10 preselscted points
designated by the manufacturer.
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The folfowing levels apply:

.~ tast voltage of contact discharge: 4 kV:
—~ test voltage of air discharge: 8 kV.

. During the test, the switch state and/or setting may alter.
_ Qccasional flickering of luminaires and irregular running of motors during the test are neglected,

After the test, the electronic switch shail remain in its original stafe.

NOTE t If any change of the setting occurs, it should be possible to restore the setting by operation of the
centrol(s).

NOTE 2 Certain electronic switches {for example, passive infrared switches ~ "PIR switches”) with adjustable tima
delay devices should be adjusted in such a way that the delay time is higher than the testing time,

NOTE 3 Measured values within the test limits are acceptahle for the results until the sntualion on uncartainty
measurements has been clarified. s

25.1.5 Radiated electromagnetic field test

Tha elaectronic switch subjected to electromagnetic fields such as those gsnerated by portable
radio fransceivers or any other device thal will generate continuous wave radiated electro-
magnelic energy shall be tested as follows.

The test is carried out according to IEC 61000-4-3, applying a field strength of 3 V/m.
NOTE Itis under cénsideration to raplace the tests according to IEC 61000-4-3 by tests according to IEC 61000-4-8,

After the test, the electronic switch shall be in the original state and:the setting shall be
unchanged.

During the test, the elsctronic switch state and/or setfing may alter; other clianges are not
acceptable. .

QOccasional flickering of luminaires and irregular running of moltors during the test are
neglectad,

L]

25.2 Emission

-

For mechanical switching devices within the scope of this standard electromagnetic
disturbances may only be generated during switching operations, Since this is not continuous,”
no emission tests are necessary.

25.2,1 Low-frequency emission

Electronic switches intended to be connected to the public low-voltage supply systems shall be
so designed that they do not cause excessive disturbances in this network,

Compliance is checked by carrying out tests according to /EC 61000-3-2 and IEC 61000-3-3 or
IEC 61000-3-5.

Requirements are deemed to be met if the electronic switch complias with the criterias
specified in these standards, except that for harmonics of order 11, an overview of the
specirum is taken.
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if this overview shows an envelope of the spectrum with & monotonal decrease according

lo the increasing order of harmonics, measurements can be restricted to harmonics up to
order 11.

25.2.2 Radio-frequency emission

Elecironic switches shall be so designed that they do not cause excessive radio interference

Compliance tests are under consideration.
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1a - Terminals without pressure plates

=t

I

NN
i s
Part of accessory with
B [ —f- cavity for terminal

1b - Examples of pillar terminals

D conductor space (not specified)
[¢] distance between clamping screw and end-stop (not specified)

Figure 1 - Examples of gillar terminals
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Optianal
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%\ Optional

4
oy
N
LN
bapy o A
B
o Optienal

b3

fizud pont
wasner or clampipg plate
anti-sprend device

O 3

Z2a - Serew terminals

2b ~ Stud terminals

[
F stud

/ % éé Optional
T

<]
1
4

'.E::‘\.\
s

-
'
.

o,

conductor space (not specified)

Figure 2 — Examples ot screw terminals and stud terminals
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oDoOom>

A

% !

;;,’f//////,/
A |

saddle

cable lug or bar

stud

conductor space (not spacified)

Figure 3 — Examples of saddle terminals

\\\.
//Ll_://////%

Y

locking means
cable lug or bar
fixed part

stud

Figure 4 — Examples of lug terminals
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\ RSN

A fixed part
L conductor space (not specified)
The bottom of the canductor space shall be slightly rounded in erder to obtain a reliable connaction.

figure 5 - Examples of mantie terminals
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moow>»

conductor
current-carrying part
clamping spring
conductor opening
tool opening

7%%

Figure 6a - Screwless terminal with indirect pressure clamping
means and loosening with an actuating element

Figure 6b — Screwless terminal with direct pressura clamping
means and [oosening with a tool

Figure B¢ — Screwless terminal with direct pressure clamping
means and loosening with an actuating element

F tool (screwdriver)
G pressure-spring
H
|

actuating element
part of the switch

Figure 6 — Examples of screwless terminals
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_/i ~ 1010 507
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& g vi — 5,
7 N
Dimensions of tabs®)
Dimensions 1n millimetres
A o c > z F G Ha I
Nominal 1han- {Man- (Man- {Ban. {Optional] | {Optional) {Man- {fan. {Optonal}
i a datory) datory} datory} datory) datory) datory} Diameter
size +0,04 +0,1
Max Min ~0,03 0,1 Max Mayx M Min Mayx
25805 0,7 7.0 0,5 2,8 2.5 1.5 1,2 1.8 0,6
26x08 0.7 7.0 0,8 2.8 2.5 1,5 1,2 1.8 0,6
48 % 0,51 i2 6,2 0.5 47 42 1.6 i,2 3.0 i
48%x08 12 6,2 c,8 4.7 4,2 1§ 12 3,0 1.0
£3+08 1.3 7.8 0.8 6,3 5.7 2.0 1,2 4.0 1,3
95 x 1.2 1.3 12,0 1,2 8.8 6,5 2,0 1.2 6,2 1.8

1
2
3i
4
53

Mominai size 4.8 x 0,5 15 not regcommended for new design

Dimensions “By" and “H," not specified

View “X" shows examples a) to ¢} of different possible methods of fixation

The end of the tab s shaped 1o faciliiate the application of the female sonnector

Tabs manufactuted according to the dimensions of figure 7 will be compatible with female connectors
manufastured according to IEC 60780, For push-on and pull-off forces, refer to annox K

Figure 7 -~ Tabs of flat quick-connect terminations
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- - By

R NN

Dimensions of female connectors

Dimensions in millimetres

Connector for B; La L,
tab size Max. Max, Max.
2,8x 0,5 3,8 2,3 0,5
28x0,8 3.8 2,3 0,5
48x0,5" 6,0 2,9 0,5 .
48x0,8 6.0 2.9 0,5
63x08 7.8 3.5 .5
95x1,2 111 4,0 0.5
1} Nominal size 4,8 x 0,5 is not recommendad
for naw design.

Figure 8 — Female (test) connector of flat quick-connect termination
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s

Ry=EVi where E is the rated voltage and [ is the rated resistive current or the rated current
of the lamp:

Ry=Ryx 1,414/ (X=1) where X is the ratio between the peak surge current and the rated resistive current, of
the ratio of the peak inrush current of the coid lamp and the rated current of the lamp,

Ra= (B0O/X) x R’y

Cx Ry =2500ps

O sificon rectifier-bridge

5 spetimen

The circuit elements and the source impedance are chosen so as fo ensure 2 10 % accuracy of the surge current

the peak infush current of the cold lamp, the rated resistive current, or the rated current of the lamp.

Flgure 9a — Clrcuit for capacitive load test and simulated
tungsten filament iamp load test for a.c. circuits

R =E1 where £ is the rated voitage and { is the rated resistive current ¢or the rated current
of tha lamp:
R? = R, H{X =~ 1) whare X is the ratic between the peak surge cufrent and the rated resistive current, of

the ratio of the peak inrush current of the cold lamp and the rated current of the lamp,
R, = (800/X) % R,
Cx R2 =2500us
5  specimen
The circut elements and the source impedance are chosen so as te ensure a 10 % accuracy of the surge current,
the peak inrush current of the cold Jamp, the rated resistive current, or the rated current of the lamp

Flgure 8b — Circult for capacltive load test and simulated lamp load test for d.c. circuits
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£
T 100
80 Rated current (r.rn.s;)
2 Vol A i k. whe i Nl ol i A ol N 4
g/ N/ NJweN/ N/ N/ N/ NJawo
i H{ma) ——
Peak value
-5 3
-100

List of values
Ry=250 ¢
Rp=3930Q

© Ry=20000

C =636 pF

Figure 10 ~ Values of the capacitive load test circuit for test
of switches rated 10/100 A 250 V~
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10 165 1c

L .

D

—
s
-

5
5
SN \\\
N\ >
SN
E ~
.8
oL
fse)
i
f
_$--H4wmmﬁ
H

O

N

b
i
.

-,
!

t

o

tnterchangeable stea plate with a thickness of 1,5 mm
alununism plate with a thickness of 8 mm

sheel of plywooed with a thickness of 8 mm
mounting-support of steel with s mass ef 10 kg + 1 kg

cut-out in the steel plate for the specimen

Dimensions 1o millimelres

Figure 11 - Mounting device for the Impact test
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Sampla

Spherical

Flgure 12 - Ball pressure apparatus

[}
20 15 _ m-‘

!
|
|

-mo—|
;

2 25 & 0.2~

- 095

23

Dimensions in millimetres

Figure 13 - Test pin
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4 |

- 1

/ / / N

7 {/ ]

/// L

|

s | TIPS
_ I@ma‘

|

[

Temperature | !
1

/
n_-.!{ !
| i
e e e L i e g
Tumne
N Operation at constant load

By Maximum tomperature attained

Figure 14 — Continuous duty - Duty type 81 {see 7 1 16,1}
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Load A

Electric .~
losses /

Temperature

Y

Time

N Oparation at constant load

Bpax  Maximum temperature attained

Figure 15 — Shortdime duty - Duty type S2 (see 7.1.16.2)
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& Penode of one cycle
A iiiol A
I
e R
1
Load
Electne
lasses
Temperature
]
1
R SV S ——— e e
Time
N Operation at constant load
R At rest and de-energized

Dy Maximum temperature attained

Figure 16 — Intermitient periodic duty - Duty-type 53 (see 7 1 16 3)

--.48.,.———
L
U Sl L e
!
— A
22*! e
- H
e e e ————————— b

A Auxiliary switch for causing the short circuit
L Limiting device for the let-through 12t
§ Spocimen

2, Impedance for adjusting the prospestive short-circuit current (non-inductive}
Z, Impedance for adjusting the load (nen-inductive)

Figure 17 - Diagram for short-clreult test
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A Auxiliary switch to set switch load
R - Resistive foad to attain current
S Test specimen '

Figure 18 — Dlagram for heating test

—c:_|_r:A - ) bﬁ--—| | —_ —o__l_A— -—I
| i I

. T \ . \;"\lz/"\/\_l"‘;""""i—“é"—‘i——'
!

&

A Auxillary switch to set switch load

Ay Auxiliary switch to attain "break" current
S Test specimen

Zy Rosistive load to altaln "break® current
Zy Load for *make” current

The "make” test load is set by closing the auxiliary switches A and A, and adjusting Z,.

The “break” test load is set by closing the auxiliary switch A and adjusting Z; with the auxillaty switch A, open-
circuited.

Throughout the electrical endurance test, the auxiliary switch A is open-circuited.

A4 is initially closed and is open-circuited time-delayed after the test specimen closes, to reduce the “make” test
load to the break load. After the test, the specimen S switches off, and the auxiliary switch A, is closed before the
next operation of the test specimen. .

For the test of alectrical contacts, the delay time shall be 50 ms to 100 ms. For the test of alectronic switchas,
where the phase angle of the switched load voltage varies with the movement of the actuating member, the delay
time Is chosen In such a way that, depending on the operating speed of the actuating mechanism of the test
oguipment, A4 is open-circuited at maximum phase angle.

NOTE Some simulated loads, for example 12(2) A, will require auxillary additional switches in order to set the
correct break load.

Figure 19 - Diagram for endurance test
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Annex A
(normative)

Measurement of clearances and creepage distances

The width X specified 1n examples 1 to 11 apply to all examples as a function of the pollution
degree as foltows.

Width X
Pollution degree Minimum values
1 0,25 mm
2 1,0 mm
3 1.5 mm

if the asscciated clearance 1s less than 3 mm, the minimum width X may be reduced to cne-
third of this clearance

The methods of measuring crespage distances and ulearances are indicated in the foliowing
examples 1 to 11. These cases do not differeniate between gaps and grooves or between
types of insufation

The follow!ing assumptions are made:
— any recess 18 assumed to be bridged with an insulating link having & length equeal to the
specified width X and being placed In the most unfavourable position (see example 3),

- where the distance across a groove Is equal to or targer than the specified width X, the
creepage distance Is measured along the contours of the groove {see example 2}

-~ c¢reepage distances and clearances measured between parts which can assume different
positions in relation to each cother, are measured when these parts are in their most
unfavourable position

Explanation for examples 1 to 11

clearance
— ClEEpage distance
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Example 1
Condition: Path under consideration includes a“parallel- or converging-sided groove of any
depth with a width less than "X mm.

Rule: Creepage distance and clearance are measured directly across the groove as
shown.

Example 2

Condition. Path under consideration includes a parallel-sided groove of any depth and with a
width aqual to or more than "X mm.

Rule: Clearance is the "line-of-sight” distance. Creepage path follows the contour of the
groove.

Example 3
Condition: Path under consideration includes a V-shaped groove with a width greater than
"X mm.
Rule: Clearance is the "line-of-sight" distance. Creepage path follows the contour of the

groove but "short-circuits” the bottom of the groove by an "X" mm link.
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Example 4

Condition. Path under consideration includes a rib.

Rule: Clearance is the shortest direct air path over the top of the rib Creepage path
follows the contour of the rib.

<X mm <X mm

“’-]—l-‘*—“"“i""'

|

Example 5

Condition: Path under consideration includes an uncemented joint with grooves less than
"X mm wide on each side

Rule; Creepage and clearance path Is the “line-of-sight” distance shown.

Example 6

Condition' Path under consideration includes an uncemented joint with grooves equal to or
more than "X* mm wide on each side.

Rule: Clearance is the "kne-of-sight" distance. Creepage path follows the contour of the
grooves.
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zXmm <X mm

Example 7

Condition: Path under consideration includes an uncemented joint with a groove on one side
less than "X" mm wide and the groove on the other side equal to or more than

"X mm wide.
Rule: Clearance and creepage paths are as shown.

™~
i i N
~
e ~
- '.lﬂ."lmﬂ‘c?ﬁf& ‘.:E“WG, [+ -

Rl

Example 8

Condition: Creepage distance through an uncemented joint is less than creepage distance
over a barrier.

Rule: Clearance is the shortest direct air path over the top of the barrier.

2Xmm

¥

i

I””

|

Hl””’“m d

ul
-
I

Example 9

“

Gap between head of screw and wall of recess wide enough to be taken into account.
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Example 10
(>ap verween head of screw and wall of recess too narrow to be taken into account.

Measurement of creepage distance is from screw to walt when the distance 1s equal to "X" mr

Example 11

< fioating part
Clearance 1s the distance oy + oy
Creopage distance is alsc ds 4 o

133



vEl

Diagram for the dimensioning of clearances and creepage distances

Clearance

Yes

'

Circuit
directly connected
to the supply

{Note 1)

Annex B
(informative)

Yas

L

Clearance
distance

Circuit

directly connected

to the supply
{Note 1)

No

Rated voltage

or

rated insulation

voltage

Working
voltage

i

|

Poliution Minimum creepage Material group of
degree o distance ‘ insulation material
7.16 Tables 23, 24 202

Y
Rated impulse Measured or
| withstand voltage controlled —
Table K.1 overvoltage
A
Minimum Pollution Impulse
clearance - dagres testing
Table 22 7186 Table M.1
NOTE Includes all circuits significantly affectad by external transient overvoltages.

1-85019 O3l/Si
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Annex D
(normative)

Proof tracking iest

The prooft tracking test (PT{) Is carried out in accordance with IEC 60112,

For the purpose of this standard, the following applies:

a)

b)
c)

d)
6}

In clause 3, test spacimen, the last sentence of the first paragraph doss not apply.
Moreaver, notes 2 and 3 also apply to the proof tracking test of 6,3,

NOTE If the surface 15 mm x 15 mm cannot be obtained, bacause of the small dimensions of the switchas,
special specimens made with the same manufacturing procedure may be used. |

The test solution "A" described in 5.4 shall be ussd.

If the test is carrfed out with electrodes of malerials other than plafmum this shall be
reported.

The tolerance on the interval between drops shall be +1 s.

In clause 6, pracedure, the voltage refarred to in 6.1 is set o the vaiue as determined from
20.2 of this standard dependent on the material group taken from table 23 or table 24 of
this standard for the measured creepage distance considering the declared poliution degree
and the voltage (rated vollage) expsected o occur in normal use. Moreover, 6.2 does not
apply and the proof tracking test of 6.3 shall be performed on five specimens.

-1y
\
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Annex E
(normative)

Ball-pressure test

E.1 Ball-pressure test 1

E.1.1 Test specimen
The surface of the part to be tested is placed in the horizontal position. The thickness of the

specimen shall not be less than 2,5 mm; if necessary, two or more layers of the part subjected
to ths test shall be used.

E.1.2 Preconditioning

The paits to be lestad are stored for 24 h in an atmosphere having a temperature between
15 *C and 35 °C and a relative humidity betwesn 45 % and 75 %, before starting the test.

E.1.3 Test apparatus

The tes! apparatus is shown in figure 12.

E.1.4 Test procedure

The ball is applied to the surface of the part to be tested placed in a horizontal position.
The specimen is supported on @ 3 mm thick steal plate,
A steel ball of 5 mm diameter Is pressed against the surface of the specimen by & force of 20 N,

The test is made in a healing cabinet at a temperature of 20 *C + 2 °C plus the value of
the maximum ftemperature measured during the heating tesis of 16.3, or as dsclared, or at
75 °C & 2 *C, whichaver is the highest

The support and the ball shall be at the prescribed test temperalure before the test is started.

After 1 h, the ball is removed from the specimen which is then cooled down to approximately
room temperature by immaersjon for 10 s in cold water

E.i.5 Observations and measurements

The diameter of the impression caused by the ball is measured and shall not excesd 2 mm.
NOTE The test is not made on patts of ceramlic material,

E.2 Ball-pressure test 2

This test is equal to ball-pressure test 1 with the exceplion that the temperature of the healing
cabinet shall be Th t 2 °C, where Tb is equal to T + 20 °C with a minimum value of 125 *C or
20 *C in excess of the maximum femperature recorded during the heating test of 16,3 if this
would lead to a higher temperaturs.
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Annex F
(informative)

Switch application guide

F.1 In actual applications switches cantrol many different types of circuits throughout a broad
range of currents. It is not economically feasible to test every switch on every application load.
For the purpose of testing for certification, standard test circuit conditions have been
established which are representative of typical circuits in the application. Thia electrical ratings
of the switch are then verified using the standard circuit conditions. The following guidelines
may be used for determining whether a particular swifch rating is suitable for controlling the
circuit in the actual application.

F.1.1 Resistive load current ratings

The resistive load current ratlng is established using a substantiailly resistive Ioad with a power
factor not less than 0,95.

F.1.1.1 Switches with resistive load rating may be used to control a motor load provided

- the power factor is not less than 0,8 and the motor load current does not exceed 60 % of
the resistive load current rating of the switch and the inrush current value does not’exceed
the resistive load value, or

— the power factor is not less than 0,6 and the motor load current does not exceed 16 % of
the resistive load current rating of the switch.

F.1.1.2 Switches with resistive 1oad rating may be used to control a tungsten filament lamp
load, provided the steady-state current of the tungsten filament lamp load does not exceed
10 % of the resistive load current rating of the switch,

F.1.2 Resistlve and/or motor load current ratings

The motor load current rating is established using a load with a power factor of 0,6 for making
the circuit and a power factor of 0,95 for breaking the circuit.

F.1.2.1 Switches havipg both- resistive and motor load ratings are not suitable for switching a
combined load of the full resistive load plus the full motor load. Such switches can be used for
switching a combined resistive load plus a motor load, providing the vector sum of the resistive
current and six times the steady-state motor current does not exceed either the resistive cur-
rent rating or six times the motor current rating, whichever is greater, and depending upon the
power factor of the combined load. The vector sum of the resistive current and the steady-state
current of the motor shall not exceed the resistive current rating. .

NOTE An example is a switch in which.the same sat of contacts is used to control a cireuit in a fan heater which
incarporates both a heating element and 2 motor.

F.1.2.2 Switches having both resistive and motor load ratings may be used for tungsten
filament lamp loads, provided that the steady-state lamp load current does not exceed either
10 % of the resistive current rating or 60 % of the motor current rating, whichever is greater.
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Annex G
(informative)

Schematic diagram of families of terminals

Terminals for

Terminals for unprepared
conductors and not
requiring the usa of any
special-pumpose tool

—

Commeon requirements

Screw-type

_.|7 Screwless

Insulation piercing
(under consideration)

copper corductors

Terminals for prepared

conducters of requiring

the use of any special-
purpose tool

Additional requiremenits for
terminals for supply
connection and connaction
of external cords

——] Common reguirements

- Screw-type

__" Screwless

Insulation piercing
=1 (under consideration}

—l Flat quick-connect

Soldered

Other types
(under consideration)

Examples

-welded
—crfimped
- quick-connect
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Annex H
{(informative)

Flat quick-connect terminations, method for
selection of female connectors

For the purpose of testing switches with tabs, approved female connectors with dimensions
according to IEC 80760 shall be used.

in case of doubt, female connectors according to figure 8 are submitted to the following tests. If
the tests are withstood, new specimens of the same production lot are used for the purpose of
testing switches.

Six specimens of the female connectors ate fitted with conductars of the medium cross-
sectional area specified in table 4. For each female connector an unused tab is inserted and
then withdrawn. The same tab is inserted and withdrawn five times more. The insertion force
and the withdrawal force are applied axially and without ierks, they are measured for each
insertion and each withdrawal.

The insertion and withdrawal forces shall be within the imits according to table H.1

Table H.1 — Insertion and withdrawai forces for flat quick-connect terminations

Yab si First First withdrawa! Sixth withdrawal
ab size insertion
Maximum Maximum Minimum force Minimum force
individual force — - —
force Average individual Average Individual
mm N N N N N N
Unplated brass tab and
unplated brass female
caonnector
28 53 44 13 9 9 5
4.8 67 88 22 13 13 8
6,3 80 80 27 18 22 18
8.5 100 80 30 20 30 20
Unpiated brass tab and
tin plafed female
connoctor
2,8 53 44 13 9 9 5
4.8 67 8o 22 13 13 g
8,3 76 76 22 13 18 13
8.5 100 BO 40 23 40 23
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Annex J
(informative)

Selection and sequence of tests of clause 21

Paits In contact or

Parts in contact with

Accessible parts Other parts suppoting current- elactrical connections
carrying parts
2114 21,14 2112 2113
Ball-pressure test 1 Ballpressurs test 2 Ball-pressure test 2
Annex E Annex E Annex B
Salect declared tovel
for glow-wira test
6850 °C 650 °C
Glow-wire test Glow-wire test
Annax C Annex C
Level 1 Level 2 Lavel 3
650 'C 750 °C as0'c
Glow-wire test Glow-wire test Glow-wire test
AnnexC AnnexC Annex C
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(normative)
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Relation between rated impuise withstand voltage,
rated voltage and overvoltage category

Table K.1 - Rated impulse withistand voltage for switches energized
directty from the iow voltage mains

Nominal voltage of the supply system based on

Volitage line to neutral

Rated impulse withstand

IEC 600381 derived from nominal voltage?} 3
vollages a.c. or d.c. up 10
v including kv
Three-phase gingle.phase v Overvoltage category

— s

i | n Hi

50 0,33 0.5 0.8
1 100 0.5 I 08 15 |
! 150 08 | 15 5 2.5
i |
L 230/400, 2771480 \ 120.240 300 1.5 25 | 40 !

————— o —_— —— ey

NOTE 1 Fer maore cetailed information, see !EC 60664-1 For exampie, for the avervoltags category, see 222 11

NOTE 2 in general, swilches for appliances aro considered to fall within overvoltage category I} Overvoltage
category | is applicable if special precautions against transrent overveltage are built into the appliance

while the higher value 1s the voltage line-fo-line

1EC 60364-4-443

1} The / mark indicates a four-wire three-phase distributton system The lower value is the voitage fine-te-neutral
2 Switches with these rated impulse withstand voltages can be wused in instaliations in accordance with

3, Fer switches capable of generating an overveltage at the switch terminals, the rated impulse withstand voltage
implies that the switch shall not genérate overvoltage 1n excess of this vaiue when used in accordance with the
relevant appliance standard and instructions of the manufacturer.
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Annex C
{normative)

Glow-wire test

The glow-wire test 1s made in accordance with IEC 60695-2-1,

For the purpese of this standard. the following applies

a)

b)

<)

in clause 4 dascription of test apparatus, the first paragraph on page 11 is replaced by

"In cases where burning or glowing particles might fall from the test spectmen onto an
external surface underneath, the test 1s carrted cut with a piece of white pine-wood board
appioximately 10 mm thick and covered with e single layer of hssue paper, posttionsd al a
distance of 200 mm + & mm befow the place where the tip of the glow-wire Is apphed to the
specimen When the specimen 1s a complete switch, the switch ifself, in ils normal position
of use. 1s piaced on, or mounied above, the pine-wood board covered with a single layer of
lissue paper Befors slarting the lest, the board ts conditroned as described in clause 7 for
the spectmen ™

in clause 5 severtes, the duration of appheation of the tip of the glow-wire to the specimen

e 30s+1s

in clause 10 observalions and measurements, items b) and ¢} shall be recorded and
repotted

in cases where It 1s neither practical nor pessible to carry out the test on a complete switch due
to metallic parts preventing full pensfration of the glow-wire, the test 1s carried out after having
removed the meta! parts prevemnting the full penstration of the glow-wire

When the svitch is either too small or of an inconvenient shape to carry out the test, the test Is
cariied ot using a specimen of the material from which the compenent is manufactured The
specimen shall be of the smallest size possible, resembling the oniginal in s1ze and thickness
and, m any case, shall be not greater than 25 mm in diameter and 3 mm thick

The test 1s not carried out on parts that are too small to contribufe appreciably {o a fire hazard
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Annex M
(normative)

impulse voltage test

The purpose of this test is to venfy that clearances will withstand specified transient
overvoltage. The tmpuise withstand voltage test s carned out with a voltage having a 1,2/50 ps
wave form as specified in IEC 60060-1 and is intended to simulate overvoltage of atmospheric
origin. It also covers overvoltages due to switching of low-voltage equipment.

The test shali be conducted for a minimum of three impulses of each polarity with an interval of
at least 1 s befween puises,

NOTE The output impedance of tha impulse generator should not be higher than 500 1. When testing specimens
incorporating companents across the test circuit, a much lower cutput impedante may bo used.

When surge suppression is provided inside the specimen, the impulse shall have the following
characteristics,

the weveform 1,2/50 ue for the no-load voltage with amphtudes equal to the vaiges In
table M 1,
~ the waveform B/20 us for an appropnate surge current.

NOTE The voltage waveform of the test vollage source Is apphcable whether or not the specimen is equipped with
surge suppression !f the specimen is provided with surge suppression, the impulse vollage wave may be chopped
but the specimen should be in & condition 1o operate normally again after tha test,

if the specimen 15 not provided withr surge suppression and it withstands the impulse voliage, the waveform will not
be noficeably distorted

Table M.1 - Test voltages for verifying clearances at sea-level

NOTE 1 Whaen testing clearantes, associated sohd insulation will be subjected to the test voltage. As the lmpulse

to be designes accordingly This results 1 an increased impulse withstand capability of the solid insulation,

NOTE 2 The test may be made with the pressure adjusted to the value corresponding to the altitude of 2 000 m
{80 kPa) and 20 *C with the test voltage corresponding to the rated impulse withstand voltage. In this case, sohd
insulation wiil not be subjected to the same withstand requirements as when testing at sea-lovel.

NOTE 3 Explanations concerning the influencing factors (air pressure, altitude, temperature, humidity) with respect
to dielectric strangth of clearances are given in 4.1 1 2 1.2 of iEC B0864-1,

Rated impulse withstand voltage Impuise test voltage at sea-level
kW kv
0,33 0,35
0.5 0,55
0.8 0,81
1,5 1,75
2.5 2,95 g
4.0 4,8 E
6,0 73 :

test voltage of table M.1 is increased with respect to the rated impulse withstand voltage, solid insulation will have -
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. Annex N
(normative)

Altitude correction factors
As the dimensions given in fable 22 are valid for altitudes up to and including 2 000 m above

sea-level, clearances for altitudes above 2 000 m shall be multiplied by the altitude correction
factor specified as follows.

Table N.1 - Altitude correctlon factors

Altitude Normal barometric pressure Multlplica'tlon factor
for clearances
m kPa
2000 80,0 1,00
3000 70,0 1,14
4 000 62,0 1.29
5000 54,0 1,48
6 000 47,0 1.70
7 000 41,0 1,95
8 000 35,5 2,25
9 000 30,5 2,62
10 000 26,5 3,02
15 000 12,0 6,67
20 000 55 14,50
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F.1.2.3 Switches with motor current ratings only may either be classified

— according to 7.1 2 2 by declaring the resistive load to be equal to the motor load, or
- accordingto 7 1 2.5 for a declared specific 'oad.

F.1.3 Combination capacitive and resistive load ratings
NOTE An example 13 a circuit in a radio-receiving apparatus fer sound and television,
F.1.4 Declared specific load ratings

NOTE 1 Examples are flucrescent lamp loads and inductive loads with a power factor less than 0,8,

NOTE 2 Switches submutted in 2n appirance may be tested using the circuit in the apphance and classified
according to 71 2 5 as a declared specific foad.

F.1.6 Current ratings not exceeding 20 mA

NOTE Examples are switches which control discharge lamp indicators and other signa! lamps.,
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Annex P
{(normative)

Types of coatings for rigid printed board assemblies

Type A coating: Provides only protection against pollution by improving the environment for
spacings between printed wiring conductors under the coating to pollution degree 1. The
clearance and creepage distance requirements of 20 1 and 20.2 apply to the rigid printed board
assembly under the coating

Type B coating: Provides protection agamnst poliution and inswlation by enclosing the
conductors 1n solid Insuation so that the clearance and creepage distance requirements of
20 1 and 20.2 are not applicable between conductors under the coating

NOTE 1 Coating can be effective between two conducting parts if 1t covers either one or both conductive parts
ogether with at least BD % of the creepage distance between them As a result, some coated nigid printed board
assemblies can be used with higher voltage or reduced clearances and creepage distances betwoen conductive
parts compared to the same ngwd printed board assembly when uncoated

NOTE 2 Clearance and creepage distance reguirements according to 20 1 and 20.2 apply to all uncoated parts of
the rigid pnnted board assembly and beiween conhductive patts aver the coating
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Annex R
(normative)

Routine tests

R.1 Introduction

Normative routine tests are prescribed in those situations where detection on a 100 % basis is
considered to be essential for safety

R.2 General considerations

In cases where the switch does nol pass the relevant tests, corrective actions shall be made.

R.3 Routine tests to be conducted n the situation of reduced clearances

Clearances for basic or functional insulation which are less than the vaiues given in table 22
shall be confirmed by routine test, using the test of annex M

R.4 Routine tests to be conducted on cord switches and independently
. mounted switches

The following tesis shall be conducted on cord swilches (IEC B1058-2-1) and independently
mounted switches (IEC 81058-2-4)

— earthing continuity is tested according to 10.4 but with a test current not less than 10 A The
test is conducted for the duration needed for the measurement {o be made;

- for non-rewirable switches with moulded-on flexible cables a dielectric strength test
according to clause 15, without humidity treatment This test is applied between accessible
meta! parts of the switch and live parts of the switch The test is conducted for 1 s &t the
value specified in table 12
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Annex S
(informative)

Sampling tests

S.1 Introductiqn

Annex S is provided for guidance as a means to confirm that products manufactured after type
testing to this standard continue to perform in the declared manner. Test plans other than as
described in this annex may be used if determined to satisfy the same purpose.

8.2 General considerations

Tests specified in this annex may be considered as part of a product examination test plan,
The product examination is applied during ongoing production of the switch.

In cases where the switch does not pass the relevant tests, cotrective action should be taken.

Tests according to 8.3 are conducted on samples taken randomly from the production line, in
accordance with written procedures. The need, nature and frequency of the tests and the
sampling rates used for these tests may be influenced by:

-~ ' the construction of the product; .

— the-quality control system used, and,

— the quantity of products manufactured.,

Tests may be carried out with different test methods than those applied in conjunction with the
type tests if the alternate test methods can be shown to be equivalent,

F

The quality contro} system used should include the elements of an 1SO 9000 quality control

system which apply to manufacturing and production systems, The requirements of the quality
controf system may be met by other means,

5.3 Tests

8.3.1 The following tests apply as part of a sampling plan on all production, independently of
switch fypes or switch groupings. .

~ Check of content of marking according to c¢lause 8, and durability of marking according to
8.9.

NOTE The test may be omitted when ongoing conformity is found (e.g., by use of moulding, etching or similar
processes).

-~ Dielectric strength test according to clause 15 without humidity treatment.
NOTE The test may be omitted when engoing conformity is found (e.g. by design),
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§.3.2 Within a time period specified in wntten procedutes, the foliowing tests should be
conducted in the order given:

- dielectric strength test according to clause 15;
—~ heating test on contacts and terminals according to 16.2;
- endurance test according to clause 17.

The tests should be conducted on individual switch types, which may be seiected from switch
families, according to annex T The number of test samples s according to table 1 of this
standard They may be grouped into switch families according to annex T, and the tests may
then be carried out with samples selected according to annex T. Afinex T gives an example
system for grouping switch types into switch families for this purpose Other grouping systems
may also be appropriate for this purpose.

S.3.3 Within a time period specified in written procedures, glow wire tests and ball pressure
tests according to clause 21, and proof tracking tests according to annex D, should be
conducted on samples of matetial representing the ditferent swich constructions and matenals
in production. However, these tests do not apply f it is otherwise verified that ihe same raw
materials, mouids and processes are used as for the type test. This may be accomplished as
part of a moulder's vernification program These tests may be part of incoming inspection rather
than as part of production testing
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Anmnex T
(informative)

Switch families

T.1 Introduction

Annex T gives an example system for grouping switch types into switch families, as relates to
tests specified in 8.3.2. Other grouping systems may be appropriate for this purpose, As used
in this annex, a “switch family” refers to a single grouping of different switch types that are
representative of one another in construction and performance,

T.2 General

Switch types may be grouped into switch families in such a way that the most severe case for
the switch family can be represented by the tests each time the tests are conducted.

Alternatively, when switch families include switch types with different ratings, the switches
should be selected for test in proportion to production volume, and, the severest rating of the
selected switch type should be tested each time.

A switch family may include the following variations:

~ different electrical ratings for switches that employ

« the same basic contact construction, except for the diameter, thickness or material of
the contacts;

« the same configuration of internal contacts, base and actuator; and
« the same number of poles;

- different external parts such as terminals and actuating members;

-~ one-way, two-way, and multiway types;

~ normally open and normally closed biased types of switches;

- different contact constructions under the following conditions: switches with the same or
with different electrical ratings that employ the same basic contact construction, except for
the diameter, thickness, or material of the contacts, may be included in the same switch
family, provided the switches have the same configuration of internal contacts, base and
actuator, and the same number of poles;

— single-pole, double-pole, and multiple-pole types when the electrical rating is the same and
there is a similar configuration of internal contacts, base and actuator;

— different combinations of electrical rating, temperature and number of operating cycles
within identical constructions.
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T.3 Guidelines for selection of switches in switch families for testing

T.3.1 One-way/two-way or based switches in same switch family selection should be made
on an as-avatabie basis

T7.3.2 Differert number of poles in same switch family. selection shoutd be rotated in
proportion to production volume

T.3.3 Different operating cycle ratings for the same electrical rating within tdentical cons-
trucuons and different combinations of electrical, temperature and operating cycle ratings
rotate selection In proportion to relative production volume of each type

T.3.4 Same contacts but different electnieal ratings in same switch family’ if the switch family
includes various ratings, rotate seleckon in proportion to relative production volume of each
type The enddrance tesi should be conducted at the maximum volt-ampere rating at the
highest voltage applicable to the selected switch type and the heating fest should be conducted
at the highest current rabing apphecable 10 the seiected swiich type

T.35 Diffargnt contacis and Sfferent ratinge 1n same switch family selection of switch types
for test spould be rotated based on producton volume of each contact type used. The
endurance test should be conducted at the maximum veolt-ampere rating al the highest
appl cabie va'tage applicable to the selected contact each time. The heating test should be
conducted at the nighest applicable current tating applicable to the selected contact type each
ine

T.3.6 Co-ordinated eectrcal raungs (1 e, same vot-ampere ratings with different voitage and
ampeie raings) in same switch famny seiection should be rotated on the bas's of productien
volume, considenng maximum ratings i the switch family as specifiedin 7 3 4
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18.2.8 Screws and nuts for clamping the conductors shall have a metric ISO thread or a
thread comparable in pitch and mechamical strength,

Compliarice is checked by inspection and by the tests of 19.2.

Provisionally, SI, BA and UN threads are considered to be comparable in pitch and mechanical
strength to metric iSO thread.

19.3 Current-carrying parts

Current-carrying parts and parts in an earthing path shall be of a metal having, under
condilons accurring In the switch, adequate mechanical strength and resistance to corrosion

Springs, resilient parts, clamping screws and the like of terminals are not considered as parts
mainly intended for carrying current

Examples of metals resistant to corrosion when used within the permissible temperature range
and under normal conditions of chemical pollution, are
-~ copper

— an alloy containing at least 58 % copper for parts that are worked cold or at least 50 %
copper for other parts;

~ stainless steel containing at least 13 % chromium and not mote than 0,09 % carbon,

~— steel provided with an eleciioplated coating of zine according to 180 2081, the coating
having a thickness of at least

« 5um ISO service condition No 1, for non-protected switches;

« 12 pm IS0 service condition No, 2, for switches with degree of protection {PX1 through
tPX4;

» 25 pm 180 service conditicn No, 3, for switches with degree of protection IPX5 through
IPX7,

- steel provided with an electroplated coating of nicke! and chromium according to IS0 14586,
the coating having a thickness of at least

« 20 um {SO service condition No. 2, for non-protected switches;

« 30 pm IS0 service condition No. 3, for switches with degree of protection 1IPX1 through
IPX4,

- A0 pm 1SC service condition No, 4, for switches with degree of protection IPX5 through
IPX7,

- steel provided with an electropiated coating of fin according to 150 2093, the coating having
a thickness of at least

- 12 um 180 service condition No, 2, for non-protected switches;

« 20 um IS0 service condition No. 3, for switches with degree of protection IPX1 through
iPX4;

+ 30 um ISO service condition No. 4, for switches with degree ¢f protection IPX5 through
IPXY.
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Parts which might be subjected to arcs and mechanical wear shall not be made of steel
provided with an electroplated coating.

Compliance is checked by inspection and if necessary by chemical analysis,

NOTE 1 This requirement does not apply to switching and sliding contacts,

NOTE 2 This requirement does not apply to current-carrying parts which carry a current equal to or fess than
20 mA.

20 Clearances, creepage distances, solid insulation and coatings of
rigid printed beard assemblies

Switches shall be constructed so that the clearances, creepage distances, solid insulation and
coatings of rigid printed board assemblies are adequate to withstand the electrical, mechanieal
and thermal stresses taking into dccount the environmental influences that may occur during
the anticipated life of the switch.

Clearances, creepage distances, solid insulation and coatmgs of rigid printed board assemblies .
shall comply with the relevant subclauses 20.1 to 20.4.

NOTE The requirements and tests are based on 1EC 60664-1 and IEC 60664-3.

20.1 Clearances

The clearances shall be dimensioned to withstand the rated impulse voitage declared by the
manufacturer according to 7.1.10, considering the rated voltage and the overvoltage category
as given in annex K and the pollution degree declared by the manufacturer accordingto 7.1.6.

For the measurements:
— Detachable parts are removed and movable parts which can be assembled in different
orientations placed in the most unfavourable position.

NOTE 1 Movable parts are for example hexagonal nuts, the position of which cannot be controlled throughout
an assembly,

— Distances through slots or openings in surfaces of insulating material are measured to a
metlal foif in contact with the surface, The foil is pushed into comers and the like by means
of the standard test finger of IEC 60529, but is not pressed into openings.

-~ A force is applied to bare conductors and accessr‘b!e surfaces in order to aftempt lo reduce
clearances when making the measursment,

The force is:
« 2 N for bare condudtors;
e 30N for accessible surfaces.

The force is applied by means of a straight-unjointed test finger of the same dimensions as
the jointed test finger shown in figire 1 of IEC 60528.

When applied to openings as specified in 9.1, the distance through insulation between live
parts and the metal foil shall not be reduced below the values specified.

NOTE 2 For the measurement of clearances and creepage distances, see annex A.
NOTE 3 A fiow chart for the dimensioning of clearances is given in annex B.
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20.1.1 Clearances for basic insulation
The clearances for basic insulation shatl not be less than the values given in table 22.

However, smaller clearances, except those vaiues marked in table 22 with note 5, may be used
if the swilch meets the impuise withstand voltage test of annex M but only if the parts are ngid
or focated by mouldings or (f the construction 18 such that there 1s no likelihood of the
distances being reduced by distortion, or by movement of the parts curing mounting,
connection and normal use

Compliance is checked by measuremenl and, if necessary by the test of annex M.

20.1.2 Clearances for functional insulation

The clearances for functional insuiation shall not be less than the values specified for basic
nsulation in 201 1

Compliance 1s checked by measurement and, if necessary, by the test of annex M

20.1.3 Clearances for supplementary insulation

The clearances for supplementary insttation shall not be less than the values given o table 22

Compliance 1s checked by measurement
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Table 22 — Minimum clearances for basle Insulation

Rated impulss wiihstand T ek
kv Pollution degree 1 Pollution degree 2 Pollution degree 3

0,33 0.01 0,245 0.8%

0,50 0,04 0,29 % 0,8%

0,80 0,10 0,295 0,8%

1.5 0.5 0.5 0,85

25 1.5 1.5 1.5

4,0 3 3 3

6 & 55 5.5 5.5

1) Clearances for altitudes above 2 000 m sea-level shall be multiplied by the altitude correction factor
specified in annex N.

2) This voltage is:

~ for functional insulation: the maximum impulse voltage expected to occur across the clearance;

— for basic insulation directly exposed to or significantly influenced by transient overvoltage from the low-
voltage mains: the rated impulse withstand voltage of the switch;

—~ for other basic insulation: the highest impulse voltage that can occur in the circuit.
3) Details for poilution degree are given in annex L.

4) For printed wiring material, the values for pollution degree 1 apply, excapt that the value shall not ba less
than 0,04 mm.

5) Minimum clearance values based on experience rather than on fundamental data.
8} This voltage is only applicable when determining reinforced insulation for.a rated impulse withstand voltage
of 4,0 kV.

7' The values for clearances on rigid printed boards do not apply under the provision that the requirements of
clause 23 aro fulfilled and that the overcurrent pratp:tlon provides full disconnection.

NOTE The values given in table 22 ate equal to |IEC 60664-1 and are not increased because only minimal
reduction of clearances, for axampte, due to mechanical abrasion during the lifetime of the switch, is expected
and because of the, in general, small overall dimension of switches for appliances.

20.1.4 Clearances for reinforced insulation
The clearances for reinforced insulation shall be not less than the values specified for basic

insulation in 20.1.1 but using the next higher step for the rated impulse withstand voltage in
table 22. Smaller clearances than those specified in table 22 are not allowed.

Compliance is checked by measurement.

20.1.5 Clearances for disconnection
20.1.5.1 Electronic disconnection

No clearances are specified for electronic disconnection.
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20.1.5.2 Micro-disconnection

Ciearapces between terminals and terminations shalf fulfil the requirement for functiona
mnsutation accerding to 20 1 2.

No clearances are specified for the distance across the contacts

Clearances between other current-carrying parts which are separated by the action of the
switch shall be equal to or greater than the actual value of the distance between the relevant
conlacts They shall, however, be at least 0,5 mm for switches wath a rated impulse withstanc
voltage of 21,5 kV

NOTE The values for clearances on ngid printed boards de not apply under the provision that the requirements of
clause 23 are fulfilled and that the overcurrent protection provides full disconnection.

20.1.5.3 Full disconnection

The clearances for full disconnection shall not be lesg than the values for basic insulatior
spectfied tn 201 1 except that smaller values than those given in table 22 are not allowed

in switches where clearances th any one pole between parts separated by the action of the
switch i1s provided by two or more breaxs tn series the separation 1s congidered to be the sum
of the digtances cf the breahs. Each break snail be not less than one-third of the prescribec
gistance

20.2 Creepage distances

The creepage disteances shall be dimensioned for the voltage wh.ch 18 expected to occur In
normal use taking into account the pollution degree as declared by the manufacturer according
to 7 1 6 and the matenal group

For the measturements
— Detachable parts are removed and movatble parts and parts which can be assembisd in;
different orientations placed i the most unfavourable position

NOTE 1 Movable parts are, for example hexagonal nuts, the posiion of which cannot be controlled
throughout an assembly,

— Distances through slots or openings In surfaces of insulating material are measured to a
metal foil in contact with the strface The folf is pushed into corners and the like by means
of the standard test finger of /EC 60528, but 1s nol pressed nfo openings

— A force is appled to bare conductors and accessible surfaces in order to attempt to reduce
creepage distances when making the measuremenit

The farce is
« 2 N for bare conductors,
« 30N for accessible surfaces,

The force is apphied by means uf a straight uryointed test finger of the same dimensions as
the jointed test finger shown in figure 1 of IEC 60529

NOTE 2 For the measurements of creepage distances, see annex A

NOTE 3 A fiow chart for the dimensloning of ¢treepage distances s given in annex B

NOTE 4 A creepage distanca canno! be less than the associated clearance,
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The relationship between material group and proof tracking index (PTI) values is as follows’

Material group |

~ Material group 11

These PTI values are obtained in accordance with the proof tracking test of annex D.

NOTE 5 Attention is drawn to the fact that certain IEC 60335-2 pants require a minimum PTI value of 250,

Material group llla
Material group b

600
400
175
100

s
4
s
4

PTI
PTI
PTI
PTI

< 600
< 400
< 175

NOTE 6 For glass, ceramics and other inorganic matetials which do not track, creapage distances need not be

greater than their associated clearance.

20.2.1 Creepage distances for basic insulation

The creepage distances for basic insulation shall not be less than the values given in table 23.

Compliance is checked by measurement.

Table 23 — Minimum creepage distances for basic insulation

Rated voltage

Creepage distance in millimetres®) 2}

Pollution degree 2

Pollution degree 3

%) Pollution
denrasd Material group Material group
v H i thaititb I 1} Nta

503 0,2 0.6 0,9 1.2 1,8 1.7 1.9
125 0,3 08 11 1.5 1.9 21 24
250 0.6 1,3 1.8 2.5 32 3,6 4,0
400 1.0 2,0 28 4,0 5,0 5.6 63
§00 1.3 25 3.6 5,0 53 71 80

1)

2)
3

4)

This voltage is the voltage rationalized through table 3a and table 3b of IEC 60664-1 based on the rated

voltage.

Details for pollution degreas are given in annex L.

Concerning SELV, the last paragraph of 9.1 should be considered.

The values fer creepage distances on rigid printed boards do not apply under the provision that the

requirements of clause 23 are fulfilled and that the overcurrent protection provides full disconnection,

20.2.2 Creepage distances for functional insulation

The creepage_distances for functional insulation shall not be less than the values given in
table 24.

Compliance is chacked by measurement.
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Table 24 - Mintmum creepage distances for functional insulation

Working _—F
oliems | P board
Pollution degree
13) 24) 13) 2 3
Material group Matenial group
v | 1] 1153 t 1] 1Y
mm mm mm mm mm mm mm min mm
10 €025 0,04 0,08 a4 0.4 0.4 0,65 0495 095
12,5 G 025 0,04 008 0,42 042 042 i0 1.0 1.0
16 0.025 0,04 01 0,45 0,45 0,45 1.05 1.05 105
20 0,025 0,04 0,11 0.48 0,48 0,48 11 i 1
25 0,025 0,04 0,125 0.5 0.5 0,5 1.2 1.2 1,2
32 0025 0.04 0,14 053 0,53 0.53 $,23 125 125
a9 nn2s 004 0.16 0,58 0.8 t1 t3 13 1.3
50 0025 004 0,18 0.6 0,85 12 1.4 1. 1.
€3 0,04 0,063 0.2 0,63 a9 125 1.5 t.7 1,9
8C 0 083 0.1 0,22 6,67 0,85 1.3 t.6 t.8 20
100 01 016 .25 0,74 1 1.4 1.7 1.8 2,1
125 018 025 0.28 075 105 15 18 20 22
160 0,25 .4 0,32 ce 11 1.6 19 2,1 2,4
200 0.4 0.63 0,42 1 14 2 2,0 2,2 25
250 0,58 1 0,868 1.25 18 2.5 2.5 28 3.2
320 0.75 1.6 0,75 16 2,2 3z 3.2 36 4.0
400 ] 2 -:I 2 28 4 4.0 4.5 5.0 -
S00 1,3 2.5 1.3 25 3.6 S i 5.0 56 5,3
630 18 3.2 1.8 32 45 6.3 6,3 74 8
800 2.4 4 2.4 : 4 5.6 8 8 9 10
1 000 | 3,2 5 3,2 5 71 10 ! 10 11 12,5

1+ Interpoiation for intermediaie values s allowed

1 Details for poliution degrees are given in annex L '
3 Materiar groups 1§, Hha and ilb

4 Matenal group 1,1 Tida

% Matenal groups il mcludes iz, and (Hb

61 The values for creepage distances on nigid printed boards do not apply under the provision that the requirements of
clause 23 are fulfdleg and that the ovetcurrent protection provides full disconnection
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20.2.3 Creepage distances for supplementary insulation

The creepage distances for supplementary insulation shall nat be less than the values
specified for basic insulation in 20.2.1.

Compliance is checked by measurement.

20.2.4 Creepage distances for reinforced insulation

The creepage distances for reinforced insulation shall not be less than double the values
specified for basic insulation in 20.2.1.

Compliance is checked by measurement.

20.2.5 Creepage distances for disconnection

The creepage distances for disconnection shall not be less than the values specified for
functional insulation in 20.2.2,

Complianice is checked by measurement.

NOTE 1 For conductive pollution, see annex L, fast paragraph.

NOTE 2 The values for creapage distances on rigid printed boards do not apply under the provision that the
requirements of clause 23 are fulfilled and that the overcurrent protection provides full discennaction,

20.3 Solid insulation

Solid insulation shall be capable of durably withstanding electrical and mechanical stresses as
well as thermal and environmental influences which may accur during the anticipated life of the
switch.

Compliance is checked during the tests of clauses 14, 15, 16 and 17.

The distance through accessible supplementary solid insulation shall have a minimum valie
of 0,8 mm.

The distances through accessible reinforced solid insulation shall have the following minimum
values:

- for rated impulse withstand voltage equal to or less 1500V 0,8 mm;

— for rated impulse withstand voltage equal to or larger 2500V 1,5 mm.

NOTE 1 The values take Into consideration the possibility of cracks as a single fault occurring in the solid
insulation. The values corresponding to basic insulation are taken from table 22, considering pollution degree 3.

NOTE 2 No minimum thickness is specified for functional, basic, inaccessible supplementary and inaccessible
reinforced insulation.

Compliance is checked by Inspection and by measurement.
NOTE 3 An abrasion test for accessible insulation is under consideration,
20.4 Coatings of rigid printed board assemblies

Coatings of rigid printed board assemblies shall provide protection against pollution and/or
insulation depending on the type A or type B coating used.

NOTE Explanations for type A and type B coating are given in annex P.



IS/IEC 61058-1 : 2000

20.4.1 Type A coating
The insulatior aistances of a ngid printed board assembly with type A coating, as declared by
the manufacturer. shall comply with the highest value for poliution degree 1 of the clearances

given In table 22 and of the creepage distances given in table 24

Compliance 1s checked by measurement and for the lype A coaling by the relevant tesis oi
clause 8 of JEC 60664-3 with the test levels or condifions as given in {able 25.

NOTE Oetails for the measuring of the insulalion distance of a coated printed board are given in annex @

Table 25 - Test levels and conditions

1EC §0664-3 subclause Test levels and conditions

-25°C
Cegree of severity 2 {-25 *C 1o 125 *C)

6 6.1 Cold storage
6 6.3 Rapid change of temperature
L=

67  Eiectromigration

6 86 Partal discharge

Not applicable

Not applicable

Test specimens can be
standard test specimens as specified in S 1 and S 2 of (EC 606€4-3, or
any representative rig:d printeg board assembites as spec:fied in 5 3 of IEC 80564-3

20.4.2 Type B coaling

A ngid printed board assembly vath type B coating as declared by the manufacturer shall
comply wath the requirements for solid insulation as specified iIn 20 3 No clearances and
creepage distances are specified between conductors on printed beards under the coating

Compliance for the type B coaling 1s checked by the relevan! lest of clause € of IEC 60664-3
with the test levels or conditions as given in table 25 and the test specimens as specified in

20.4 1

21 Resistance to heat and fire

21.1 Resistance to heat and fire
NOTE Annex J may be used as a puidefine io selec! the sequences and tests of this clause

Parts of non-metaliic material (except parts unfikely to be ignited or to propagate fiames
originating from the switch. for which no test ss required) shall be resistant to heat and fire
Comphiance is checked by the tesis of 21 1.1, 21.1.2, 21 1 3and 2717 4.

21.1.1 For parts which are accessible when the swilch i1s mounted as declared, and the
deterioralion of which may result ir the swilch becoming unsafe:
the ball-pressure lest 1 of annex E followed by the glow-wire test of annex C carried out-a!

the 650 *C levei.
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